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I. INTRODUCTION

A. Purpose

OCuring the summer of 1981, the resclution of Park City's water
supply and water rights problem became paramount in the eyes of
Park City officials, 1local developers and residents. Events
which helped bring abcut this concern were the Park Meadows Well
lawsuit and the limitation on use of the Spiro Tunnel water
system. ’

The purpose of this Study is to identify, assess and evaluate

Park City's present and future water supply requirements;

investigate its existing and potential water resources; and
clearly explain water rights held by the City.

This Study will further analyze several water supply improvement
alternatives that can be taken to expand and upgrade the City's
present supply system. COSts estimates and annual .cost analyses
have been included for each alternative.

All water source requirements, water quality mandates, and water
rights 1laws in effect today have been Iincorporated in the
long-range forecasts and recommendations.

B. Scope

This Study was confined to the three possible service areas
noted as Park City Service Areas on Exhibit 1, including any
property 1in close physical proximity that could eventually be
serviced by the Park City municipal water system.



The Study Area was taken as the adopted Annexation Boundary,
service area B, and is shown in Exhibit 2, In Section X.

Clidate, topography, geology, surface water, and ground water
features are included in Appendix A-l.
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11. OEMOGRAPHIC ANALYSIS

Park City, once renown for its prolific mining activities, has
become a major recreational center in the Intermountain West.
At the turn of the century, the discovery of its rich abundance
of mineral resources contributed to Park City's rising
population, reaching 6,000 people by 1929. As a prelude to the
ski industry potential, the Snowpark Ski Area was devéloped in
1945, However, as the mining industry declined, so did the
population to a low of 1,400 in 1960. The Snowpark Ski Area
became a casualty of Park City's economic lull. Then Iin 1963,
large-scale skiing was introduced to the area with the
development of the Treasure Mountain Resort. 1In 1971, this
resort changed ownership and became Park City Resort. Growth
has not stopped accelerating. In recent years, Park City has
developed other recreational activities, including golf and
tennis. In 1981, the Deer Valley Resort began operations
contributing to the area‘'s already popular skiing attraction.
This growing recreational market has profoundly affected land
development. The incentives to develop continue, and as the
recreational trend increases, so will the attraction to visit or
live permanently in Park City,

A. Analysis Criteria

Several detailed populatioh growth estimates have recently
arisen out of the marked expansion of population and land use in
the seventies. Predictions have generally been based upon the
collective effects of seven variables:



1) Potential buillding areas/sites;
2) Presently planned developments;
3)' Past growth;

4) Building permits issued;

5) Recreatiocnal potential;

6) Commercial/industrial potential;

7) Availability of public services and wutilities, and
private services.

The future population of the Park City Study 'Area, including
Snyderville Basin, s directly dependent on a combination of
several internal and external development sources:

1) Suburban residential development:

a) Primary home building;
b) Secondary home building;

2) Industrial development;
3) Energy/overthrust belt development;

4) Continued expansion of skiing and tourism activities
and commercial support services.

The Interdependence of the 1latter  four variables Ii{s based on
both national and regional economics. Wwithout elaborating on
the various Iintricacles of preéise demographics, the recent



development and population projections generally use either
potential housing supply or potential housing demand for growth.

The primary difference between a housing supply and a housing
demand growth demography rests with the degree to which the four
development sources are weighed. A potential supply projection
acknowledges the four develgpment sources as inevitable
contributions to population growth. There 1is not, however, a
. specific timetable or projected economic trend commensurate with
the potential development growth. The primary concern rests
with the capacity of the areas for development and how great a
population they can contain or supply. The potential supply
projections, therefore, first calculate the population an area
can support with the assumption that the . four development
sources will be maximized.,

A demand growth demography applies the four development sgurces
as dependents to the existing and projected economic
fluctuations of the region and the gec-economic feasibilities of
the specific types of development. The poetential for
development and population growth corresponds to the economic
environment which also determines the extent of the four
development sources. Therefore, in estatlishing a forecasting
model, the housing demand demography uses economic growth as a
function of time. As a result, the use of potential housing
supply as a growth predictor projects a significantly higher
total populatiocn for the Park City/Snyderville area than the
more conservative approach of potential housing demand. This
Study uses the more realistic housing demand approach.

Population projecti&ns are compared for several studies

completed over the previous ten vyears in Tables 1 and 2 in
Section X. '



B. The Service Areas

Three defined service areas are recognized in this Study. Each
is unigque in itself and reflects certain water system
requirements and needed capital improvements. Two service areas
are grouped together for comparison purposes for each time frame
considered. Such comparisons will aid Park City in its efforts
to plan for water system improvements related to anticipated
development. '

1) 1982 Park City Limits

The first and smallest area considered is the current
physical corperate boundary of Park City. The same limits
for this area were maintained through this Study to the year
2020. It is not implied or recommended that the limits for
Park City remain as those taken for this 1982 City. limits
boundary.

2) Annexation Boundary

Following countless hours of meetings and consultation, the
Park City Council decided upon a physical perimeter for the
future City 1limits of Park City. At the request of the
Council, this Study will use the actual annexation boundary
adopted by Park City as the Study Area. The boundary is
realistic and very wuseful in planning further water system
improvements anticipated for Park City. It Is recommended
that the City concentrate their short term planning upon the
Annexation boundary. -

- 11 -



3) Long-Range Service Area

The most comprehensive service area in the vicinity of Park
City is outlined in Exhibit 2. This boundary is intended to
represent the physical limits of long-term development In
the Park City area. It is not intended to depict future
City limits. Several important = factors, Including the
intentions of nearby developers ocutside the current City
limits, the planning ‘concerns of Snyderville and Summit
County, and experiences of other resort towns in similar

- circumstances, have contributed to the boundary set for this
service ares.

It is recommended that Park City implement this service ares
in its long-term water planning efforts.

L. The Study Area
The annexation boundary adopted by Park City in 1952 was taken
as the Study Area. Exhlbit 2 1in Section X outllines its physical

boundaries.

The Study Area has been broken down into nine (9) sub-areas:

1) 0ld Town Park City, including the Park City Resort base
- complex area and hillsides.

2) North Park City, including the Thaynes Canyon
Subdivision, Park Meadows area, commercial area
(Holiday/Prospector) and Prospector Developments.

-12 -



3)

4)

5)

§)

7)

8)

9)

Deer Valley, including Snow Park, the Deer Valley
Resort, the Solamere Development (north Oeer valley),
and the Masonic Hill ares.

Flagstaff? Mountain, including Upper Empire Canyon and
Flagstaff Mountain.

Thaynes Canyen, including all property west of the
existing Park City limits and east of the Study Area
boundary. The lower slopes of the Park City Ski Resort
are included in sub-Area 1l.

Iron Mountain, specifically the northern slopes of Iron
Mountain and Iron Canyon.

Quarry Mountain, including the land immediately:
northwest of Park City encircling Quarry Mountain and .
bordering Utah'Highway 224 on the west and the Study
Area on the north.

Round Valley, 1including ‘the proposed Round Valley .
Development and property northeast of the existing Park
City limits, and bordering Utah Highway 248 and U.S. 40
on the south and east, respectively.

Richardson Flat, including the maj&rity cf potential
commerclial and residential space east of Park City.

D. Forecast of Populations and Developed Units

The following projections reflect a breakdown of the potential
development and could vary with isolated land use ordinances and
policies as well as with unforeseen economic and development

trends:

- 13 -



1) 0ld Town Park City - 83 developed units per year to
year 2000. )

2) -North Park City -« 56 developed units per year 'to year
2000.

3) Deer Valley - 117 developed units per year to year
2000.

4) Flagstaff Mountain - 28 developed units per year to
year 2000.

5) Thaynes Canyon - 200 units maximum.

6) Iron Mountain - 500 units maximum near the base of Iron
Mountain.

7)  Quarry Mountain - 400 units maximum.
8) Round Valley - 1,000 units maximum.

9) Richardson Flat - 800 units maximum. while this area
' could become exclusively commercial, there 1s a
potential for hillside developments.

The 1981 residential housing and commercial space has been
tabulated by the Park City Planning Staff and is shown in Table
4, '

Table 5 in Section X tabulates these unit projections for each
sub-area and the Study Area. As a supplement to this Study's
projected unit count, Tables 6§, 7 and 8 show forecasts for ski
season avérage and peak populations.



Anticipated project development for each service area over time
is shown in Table 27. Major forecasts from this table include:

1982 Park City Limits

1982 3,900 units
2000 8,500 units

- 2020 9,500 units

The Study Area (Annexation Boundary)

1982 3,900 units
2000 10,650 units
2020 13,600 units

- 15 -
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III. WATER SOURCE AND WATER RIGHTS REQUIREMENTS

A. Source Requirements

Fresh drinking water s typlcally categorized. in three specific
use demands: indoor, outdoor and commercial. Firefighting
water requirements are considered an impact on the municipal
water system, but not a typical daily water use..

1) Indoor Demands

Indoor water demand is defined as all water conveyed to
culinary fixtures and personal bathing fixtures within the
housing unit. Indcor water demand is not the same flow rate
and volume registered on the water meter leading to -the
housing wunit. Outdoor water demand is typicvally registered
by this meter as well.

Park City Municipal Corporation 1is required to provide its
water using  citizens with water services ordinarily
associated with a small community. A comparison of total
water use in selected Utah communities appears in Table 3.
The literature has -also addressed water demands of other
resort towns including vaill, Colorado; Snowbird, Utah; and
Teton Village, Wyoming (Table 9). '

Indoor use demands partially dictate the quantity of flows
required from the water sources. At present, the Utah State
Department of Health requires a source capability of 800
gallons per day per connection for single family and summer
use homes qualifying as potentially year-round residences.
This requirement 1s negotiable with the Department of Health



only if a municipality can verify lower water uses for their
service area. Park City Municipal Corporation should gather
and present actual water use data to the State Department of
Health as soon as possible in an effort to lower their
source capacity requirements. A discussion of Park City's
obligations to the Department of Health "is included in
Appendix A=5.

Potential developable wunits for the Study Area have been
| forecast and are shown in Table 5 in Section X. Comparisons
of selected similar developments (Lam and Hughes, 1%80) are
shown 1in Table 9. ‘

Water source capacity requirements based upon . State
Department of Health criteria have been forecast (Table
10). - Source capacity requirements for indoor use based upon
an anticipated peak demand of 450 gallons per day per unit
have also been forecast for the Study Area (Table 11).

The composite water use requirements for indoor and outdoor
demands in the Study Area are shown in Tables 15 and 1l6.
These tables are based upon criteria from the State Engineer
and State Department of Health and this Study's findings,
respectively. . These 'requirements are for design purposes
only and do not necessarily represent average daily
consumption. ’

All projections and forecasts are based upon reasonable

engineering Jjudgements and approximations from existing
studies, actual water use data, and previous experiences.
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2) GOutdoor Demands

OQutdoor water demand is defined as all water conveyed to
fixtures of a residential or commercial space that is used
for irrigation of landscaped or naturally vegetated areas
assocliated with that space., Other miscellaneocus water use
such as inside commercial demands, street cleaning; and dust
control will be considered with/commercial'water usage.

Most permeable areas surrounding residential and commercial
spaces' rely wupon municipal drinking water facilities to
supply their landscaping 1irrigaticn requirements. The two
golf courses in Park City have separate irrigation systems
independent of the municipal water system. Should
individual water users or groups of users separate their
indoor and ocutdoor facilities completely, an appropriate
reduction in Park City's water source delivery requirement
could be made. Separate systems would allow for seasonal
differences in scurce capacity requirements.

Qutdoor average water demands in this area are generally
'pfoportianate to the type and size of the landscaped areas.
Approximate water requirements for reasonable vegetation
types were included in this analysis.

Specific irrigated areas and their outdoor water
requirements will vary slightly due to elevation, aspect
(exposure to the -sun), soil type, and irrigation methods and
durations. An average seasonal water use volume of 1.9
acre-feet for an irrigation season of 150 days (May 15 to
October 15) was assumed.

- 20 -



‘Each sube-area within the Study Area was evaluated as to
irrigation acreage potential (Table 13) and a corresponding
outdoor water requirement was determined. variations of
landscaping and irrigation methods are 1limitless. This
Study will consider recent water use information for Park
City, trends 1in water use for similar resort towns, and
practical engineering Jjudgment for forecasting water
requirements due to outdoor water demands in the Park City
area.

Based upon the criteria outlined and the assumptions made
for outdoor water demand in Park City, the following average
daily water requirement was computed:

Q = 1.9 Ac-Ft X 7.48 Gal X 43,560 Sg Ft X Season = 4,127 Gal
Season/Ac Cubic Ft Acre 150 Days Bay/Ac

Table 14 includes outdoor water demands based upon
approximated potential irrigation acreages for the developed
units forecast for the Study Area. '

3) Commercial Demands

The third demand wuse on a municipal water system is
commercial space water demands. These spaces vary in
purpose and size but will be grouped together for the
purposes of this Study.

Table 17 in Section X includes the source  demand

requirements forecast for the Study Area when based upon
anticipated water use per gross square footage. These water
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requirements include average demands for office buildings,
retall spaces, schools, laundromats, service stations, and
other non-residential spaces. Table 12 lists average use of
commercial spaces for selected establishments in the Olympus
Hills Mall, Salt Lake City, Utah. :

Commercial water demand is site specific, with short«term
peak flows having the most impact on municipal systems.
Peak demands from commercial areas generally occur during
different times than peaks from residential areas.
Predicting commercial water wuse in developing areas is not
recommended when forecast on a general, long-range basis.
Municipalities should design for and locate each major
commercial space separately so that its water impacts can be
minimized. This Study projects water source demands for
commercial spaces In Table 17 on a gross square footage
basis, but recommends specific facility water use analysis
for distribution system design.

4) Firefighting Demands

The storage water reserved for firefighting is not
considered in determining water rights or peak daily source
requirements. It is recommended that the fire district
responsible for fire protection in Park City contract with a
recognized firefighting consultant to perform all necessary
professional studies so that an up-to-date comprehensive
fire protection report for Park City is realized.

Several general guidelines and recommendations for adequate
fire protection facilities in Park City include:



a)
b)
c)

d)

e)

f)

g)

Minimum resefvoir siie of 500,000 gallons;

Minimum transmission pipe size of 10 inches;
Emergency béck-up pumps for all pump stations;
Coamplete maintenance programs for all water system
components, including reservoirs, pipelines, pump

stations, and PRV stations;

Budgeted monies for replacement and/or upgrading
of worn and defective water system components;

Minimum of two full-time professional firefighters
on duty at all times;

Comprehensive inspection and maintenance program
for all fire hydrants and fire equipment.

5) DOesign Source Flow Rates

Table 17 gives a summary of source requirements cver time
for the Study Area. Each water wuse type included in the

total

recommended source capacity design flow rate is

summarized below:

a)

Indoor Demands

Design flow rate = 450 gallons per day per unit.

b)

Outdoor Demands

Design flow rate = a,127vgallons per acre per day.
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c) Commercial Demands

Design flow rate = 0.05 gallons per day per sguare
foot.

d) Total Design Unit Flow Rate, Q:
Q = (Indoor + Qutdoor + Commercial)
The design flow rate per unit for 1582 averages 847

gallons per day for the Study Area,

B. Water Rights Reguirements

A municipality must have adequate water rights to meet its
diversion requirements. Water right flow rates are expressed in
cubic feet per second (efs) or gallons per minute (gpm). A
municipality must alsoc have adequate water rights to cover the
volume of water consumed annually. This volume is expressed in
acre-feet (ac.-ft.).

1) Indoor
The Utah State Department of Health, iIn their "Public
Drinking water Regulations," requires the water supplier to
have the legal right to wuse one half the required source
capacity for a one-year period.
For example:

Réquired source capacity = 450 gpd* per unit

Total units = 1,000

*gallons per day

-24-



Required daily flow = 1,000 units X 450 gpd per unit
= 450,000 gpd

450,000 d = 312.5 gallons per minute for 1,000 units
1,440 mpg*e .

Required legal right = 1 X 312.5 gpm X 1.98 ac=-t X
2 448.5 gpm/cfs cfs-day

365 days = 251.6 ac-ft/year
year

*»+minutes per day

2) "Qutdoor .

The typical seasonal diversion requirement for one acre of
land in the Park City area was taken as 1.9 acre-feet per
acre, This converts to 4,127 gallons per day per acre for
the irrfgation season. The average irrigated area on a Park
City lot is 0.09 acre. (This figure was derived by dividing
the total acres for 1982 in Table 13 by the total number of
1982 units, i.e. 365 acres divided by 3,900 units = 0.09
acres per unit. This is a composit figure of very small 0ld
Town lots, multi-family units and 1large Park Meadows and
Thaynes Canyon lots.) Therefore, the',average weighted
gutdoor daily water use is:

0.09 acre X 4,127 gpd = 371 gpd_ for 1582
acre unl

- 25 -



3) Discussion of Water Rights Requirements

Park City might Jjustify a reduced water right requirement
due to return flow credits since only SO to 75 percent of
outdoor irrigation water and 2 to 5 percent of indoor
domestic water is - consumed and unrecoverable, All water
treated at the wastewater plants is replaced to the streams
for reuse by downstream water users.

Recently, the Utah State Engineer relaxed his water rights
requirement for both multi-family and single family in-house
use. He is willing to give full return flow credit for any
unconsumed water during the non-irrigation season. No
return flow credit for indoor use can be given for the
irrigation season because in-house water conveyed through
the sewage collection system by-passes all the irrigable
'land between Park City and the Snyderville Basin Sewer
Improvement District (SBSID) Treatment Plant. According to
the "Proposed Determination of Water Rights on the Weber
River System," the irrigation season is six months iIn the
Park City ares.

Table 19 1indicates the source capacity and water rights
surplus/deficit throughout the Study period. Under historic
Utah water rights regulations, sheet 1 of Table 19 shows
that the 1982 Park City 1limits would have a water rights
deficit of 1,935 acre-feet by year 2020. Sheet 2 indicates
a rights deficit of 4,295 acre-feet for the Study Area by
year 2020.

- 26 =



Even though the State Englneer might be willing to grant
return flow credits and reduce the annual volume requirement
of the water rights, Park City must still have the right to
divert the required flows from its sources. While this
approach is unprecedented in Utah water law, it is common in
other status. ' | - ‘

According to State statute, ancther option Park City has is
to capture its sewage effluent, treat it and reuse it for
municipal purposes.

4) Example Water Rights Calculation

a) Traditional procedure (see Table 15 - values for the
following calculations were derived from 1582
figures):

‘Outdoor/Irrigation:

For 1982, outdoor/irrigation flow rate = 1,046 gpm..

Flow rate X 5 months* = acre-feet required

year
1046 gpm X 1.98 ac.=-ft, X 150 days = 652 ac.-ft.

348.8 gpm/cts cfs day year

*Five months (150 déys), not six, is realistic for
Park City and is used in this Study.

Indoor/Daomestic:

For 1982, indoor/domestic flow rate =-1,219%9 gpm

- 27 -



b)

Flow rate X 1/2 X 365 days/year =

1,219 m X1 X 1.98 ac.-ft. X 365 = 982 ac.=-Tt.
- 848.8 gpm/cfs 2 cfs day year

Total (Table 19, sheet 2, 1982 Column, Line 7) =
1,674 ac."fto

Winter return flow credit procedure:

Of all indoor water diverted during the six-month
winter season, approximately 2% is consumed. The
remainder is returned to the stream after treatment.

Return flow = (50% X [traditional domestic]) minus
2% X 50% X (traditional domestic). '

For the Study Area in 1982, ,
(50% X 982 ac.-ft.) - (2% X S0% X 982) = 491 - 10 =
481 ac.-fto )

Therefore, the annual water right requirement with
this procedure is: ' ’

1,674 ac.-ft. Traditional Requirement
= 481 ac.-ft. Return Flow Credit

1,193 ac.~-ft. Water Right Requirement
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A.

c.
D.

IV. EXISTING SUPPLY SOURCES

Judge/Anchor Tunnel

Alliance Tunnel

Theriot Spring

Pacific Bridgé Well

Spiro Tunnel Gravity Pipeline.
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Iv. EXISTING SUPPLY SQURCES

Since no documented flow rates and record of water production
patterns exist, the following sources were evaluated using
information supplied by the Park City Public Works Oepartment.
The existing flow rate capécities have been reviewed and
confirmed by Park City and are taken as accurate for the
purposes of this Study.

Table 18 summarizes the total source capacity from the following

existing supply sources. Table 28 depicts the number of
allowable units per each existing supply source.

A. Judge/Anchor Tunnel .

The 1,200 level of the Judge/Anchor Tunnel has historically been
a main fresh water supply source for the Park City area. Water
originating from the Judge shaft and tunnels west of the shaft
were allowed to gravity flow to the east, through the Judge/
Anchor Tunnel and intc a crude collection box just outside the
portal. Pipelines then conveyed the collected mine water to
reservoirs serving Park City. Figure 2 in Section X illustrates
the water sources and flow directions in the tunnel.

Recent field investigations of the Judge/Anchor Tunnel by
individuals from J. J. Johnscon & Associates and Park City
Municipal Corporation have substantiated previous concerns as to
the tunnel's structural integrity and generally deteriorating
condition. The tunnel's ability in 1its present state to
efficiently collect and convey mine water to the portal
collection box is highly questionable. ‘J. J. Johnson &
Associates submitted a report in April 1982 (se2 Appendix A-4),
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to Park City detailing their observations and recommendations.
This mining tunnel water source in its present state can only be
considered a marginally dependable water resource.

The Judge/Anchor Tunnel, with the recommended reconditioning
noted 1in the April 1982 report and a regular tunnel maintenance
program, should be able to provide all water reduirements for at
least 2,000 full-time Park City homes. Additional source
develcbment and expectations beyond theses in that study are not
recommended.

Chemical analyses of water flowing from the'Judge Tunnel source
- are included in Figures 3 and 4 in Section X.

In August' 1982, imprerments were made in the Judge/Anchor
Tunnel and have increased the flow rate appreciably.

B. Alliance Tunnel

This mining tunnel presently supplements the Judge/Anchor Tunnel
water source currently supplying drinking water to the Empire
Reservoir and Park City (see Figure 5).

Relative to the Judge/Anchor Tunnel, the Alliance Tunnel
contributes a very small percentage of fresh water to Park
City. Estimates of flow rates from this socurce vary from 50 to
200 gpm. '

In the early spring of 1981, a small high-pressure pump was
installed near the Alliance Tunnel portal for use by Park City
Resort Company. An agreement to pump. 50 gallons per minute,
maximum, was made with Park City Municipal Corporation.
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This pump station and high pressure steel transmission 1line
improvement has been approved by Park City and the State
Department of Health and does not seem to interfere with the
existing Judge Tunnel water source. The Alliance Tunnel has
historically been a minor water source and may be called upon
for water in the future. The Park City Public Works Department
has indicated that the tunnel has deteriorated and is not
totally accessible. ‘

Chemical analyses of water flowing from the Alliance Tunnel

source are included in Figures 6 and 7 in Section X of this
Study. Water rights are explaired in Section VI.

C. Theriot Spring

Natural springs along the west edge of the Park City Golf Course
have been partially developed cver the years into the exising
water source commonly referred to as the Ther;ot Spring (Figure
8). ’

Spring development improvements were formally initiated in 1974
with 1installation of a manhole collection box and buriled
interceptor piping. A new pumphouse was constructed near the
collection box. The pumphouse equihment included initially 3
three-stage, 40 horsepower pumps and a small chlorination
facility. ) '

In 1981, further Iimprovements were made to the existing pumps.
R fourth stage was added to each pump'to increase the pumping
capacity. Additicnal booster pumps are planned for the
pumphouse. Care must be taken to ensure that reservoir
capacities are adequate to store pumped water from the Theriot
Spring source. Careful pumping is required to avoid possible
depletion of the free-flowing spring source.
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Recent chemical water quality analyses are included in this
study (Figures 9 and 10, Section X), as well as previcus similar
reports on the spring water. Important bacterioclogical tests
were recently performed and these results are included in Figure
11. '

The Theriot Spring pumphouse source 1is presently considered a
dgpendable"??gsh water scurce with a maximum flow rate of 2.67
efs (1,200 gpm). This flow rate can vary. The Public Works
Department’fdoes consider 900,/gpm as an accurate year-round
capacity. L ’ |

Care should be taken to assure that the chlorination facility is
adequate to disinfect flows up to 2.67 cfs (1,200 gpm). All
improvements to this source, and all water sources in Park City,
must be formally approved by the Utah State Department of
Health, Bureau of Public Water Supply (see Appendix A-5).

0. Pacific 8ridge Well

A fourth water source currently available to Park City is the
deep well located across from the new Park City High School and
immediately south of State Highway 248 (see Figure 12, Section
X).

The Pacific Bridge Company originally had the well drilled in
1548, and pump tested it at 0.62 cfs (280 gpm). The results of
the well driller's report are included iIn this study as Figure
13. In 1977, a formal well pump test develcped a flow rate of
0.59 cfs (263 gpm) with 259 feet of drawdown. The test pump was
set at a depth of about 300 feet. Figure 16 indicates the
results of that test. Chemical anaiyses of the well water were
performed in 1974 and 1980, and are included as Figures 14 and
15.
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In May 1982, the Park City Public Works Department stated that
the well produced only 20 gpm with total drawdown. A few months
later, the casing pipe was cleaned out and the well produced
over 200 gpm (Figure 17).

€. Spiro Tunnel Gravity Pipeline

During the eérly summer of 1981, construction operations
commenced on a l2-inch transmission pipeline in the Spirc Tunnel
west of the Park City Golf Course. This pipeline stretched
about 13,600 feet, from a bulkhead/collection facility deep
inside the tunnel, to an existing l2-inch pipeline about 250
feet east of the Silver King portal. The Park City Engineer’s
records estimate the gravity flow rate available from this new
pipeline at about 3 cfs (1,347 gpm). A year-round source
capacity of 1,200 gpm is considered realistic and is wused in
this Study. Flow measuring equipment and remote transmitting
apparatus are planned for the downstream end of the pipeline so
that actual gravity flow rates can be monitaored.

Additional flows not conveyed in the 1l2-inch pipelﬁne are
planned to be measured and remotely monitored with a Parshall
flume and electronic transmitting equipment from a point about
6,600 feet inside the tunnel. THis - extra water flowing in the
tunnel has been estimated at between 3.5 and 6.5 c¢fs (1,570 to
2,917 gpm). Typically the peak flows occur during June and
July. The tunnel water was observed to be less clear than that
flowing in the Judge/Anchor Tunnel,

The water right for this pipeline source was formally approved
by the State Engineer in August 1982. Section VI explains this
recent ruling. This pipeline must be considered an
interruptable source because of the nature 6f the water rights
in the Spiro Tunnel.
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In spite of the complications and additional costs encountered
with this pipeline construction project, it continues to be a
very attractive water source. Water conveyed through mining
works have typically shown chemical contaminants of one sort or
another, although not wusually at dangerous levels. Excessive
chemical contaminants discovered in water'issuing into the Spire
Tunnel between the portal and the 13,600 foot station mandated
that the expensive 12-inch gravity supply pipeline be
installed. The alternative waould have been a water treatment
plant having excessive annual operation and maintenance costs.
Chemical analyses of water flowing from the Spirc source are
included in Figures 18 through 20 in Section X of this Study. A
chemical analysis of water sampled at the Thaynes Shaft is shown
in Figure 21.
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V. DEVELOPED POTENTIAL SOURCES

Spirc Tunnel Plpeline and Pumphouse
Park Meadows Well

Sullivan Spring -

Stahle Springs
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V. DEVELOPED POTENTIAL SOURCES

Several existing water sources in Park City have been developed
and/or improved (Figure 22), but have not yet become a part of
the municipal water system. Table 18 summarizes "the total
potential supply sources. Wwater rights problems and procedures
need to be resolved prior to their dependable operation. Each
developed potential source is considered a viable alternative or
addition to the existing supply sources and 1is discussed in this
section. Specific recommendations for deVelopment are presented
in Section IX.

A. Spiro Tunnel Pipeline and Pumphouse

The 12-inch plpeline within the Spiro Tunnel allows for gravity
flow of about 3.0 cfs (1,347 gpm) from the tunnel source to the
Theriot Springs pump station and valve box. Should the present
litigation concerning the Spire Tunnel water righfs be resolved,
the flow potential of this water source could be further
improved by pumping. ’

A pump staticn'capable of approximately 9 cfs (4,039 gpm) would
be required to pump all of the gravity flow of the West End (No.
143) and Thaynes Drift water into the 12-inch pipeline. The
combined Park City and Salt Lake City rights amount to 10 cfs
during .high flows {(see Section VI). The addition of pumps in
the Spiro Tunnel will also necessitate enlargement of the
pumping capacity of the Theriot Springs Pump Station. Water
from this station is pumped to the Thaynes Canyon and Boothill
Reservoirs as needed. Since the tunnel is the property of a
private mining company, attention should be given to operation
and maintenance problems with this source. Additional support
timbers may be needed in the future.
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Preliminary approximations of pump sizes and piping will be
noted and recommended in Section IX. Water sources contalned
within old mining tunnels are not usually worth the maintenance,
access, and safety problems associated with them. This Spire
Tunnel water source is considered an exception due to the 1liarge
amount of dependable water available from it. Chemical analyses
of the water flowing from the Spiro Tunnel are included in
Section X of this Study. A detailed study concerning the
distribution of this pumped water is needed. If all the 9 cfs
(4,039 gpm) of water were continually pumped to the Boothill
Reservoir, it could be filled about 5.8 times per day.
Obviously, additional reserveoir storage is needed if Park City
takes full advantage of the large flow rate the Spiro Tunnel
potentially could provide.

Park City can look forward to this as a major source of water
for 1ts residents if all the water rights. litigation and
. procedures are resolved and completed.

8. Park Meadows Well

Perhaps the most promising 1long term, low maintenance water
~ source discovered in the Park City area is the Park Meadows Well
(Figure 22, Section X). This deep well was drilled and improved
in 1979 and yielded up to 3.34 cfs (1,500 gpm). The well
penetrates a massive aquifer in the Thaynes Formation. The
- results of the Well Driller's report are 1included as Figure 23.
Cnly 20 feet of water level drawdown for 1,500 gpm was shawn
during a well pump test taken in October, 1979.

The City is aware of the water rights 1litigation 4and general
controversy concerning the Park Meadows Well, All water rights
and agreements with it are discussed iIn Section VI of this
Study.



This specific well 1is positive proof of easily accessible,
high-gquality drinking water on Park -City owned property.
Positive sources such as this are definitely preferred over high
maintenance prone and potentially dangerous mining tunnel
sources. : | |

Water quality samples of the well water weré taken and have
shown the water to be free of chemical and bacteriological
contamination. The results are “shown in Figure 24 in Section X
of this Study. '

The well was drilled 300 feet deep and cased 130 feet deép with
10-inch diameter steel pipe. 1In September 1979, a five-stage
100 horsepower submersible well pump was set at a depth of 125
feet. A formal well opump test was performed. The results of
the test are shaown in Figure 25. The pumphouse building and
interior piping were completed in late 1579. Since that time,
due to water rights litigation, the facility bhas not been
allowed to contribute to the municipal water system. The design
of the pumphouse piping yill allow installation of a booster
pump to help convey 1,500 gpm to an elevated reservoir, most
likely the Boothill Reservoir. A detailed computer analysis of
water pumped from this well and the Spiro Tunnel source should
be performed. The Theriot Springs and Pacific B8ridge pump
stations should also be included in the analysis. At this point
in time, insufficient reserveoir capacity exists in the water
system to fully appreciate either of these potential sources.

The Park Meadows well is preferred over the Spiro Tunnel pump
station as the major water source for Park City. The excellent
source potential and 1low maintenance requirements definitely
favor this facility. 1Its central location is also an attractive
feature. Further analyslis and conclusions and recommendations
concerning the present Park Meadows well are contained in
Sections VIII and IX, respectively.
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C. Sullivan Spring

The largest spring in a series of three springs on the Snow
Summit Ranch property west of Park City continues to be
recognized as a potential new water source. Several concerns
.regarding these springs and their complete development make ihis
alternative less desirable than the others previously
mentioned. Major procedures that would need to be completed
include: acquisition of water rights, health precautions for
protection from surface contamination, compensation for
productive lands not being irrigated, and negotliations with the
Snow Summit Ranch landowners since large tracts of land near the
springs are considered developable. '

Water rights and agreements ;oncerning this plentiful spring
source are discussed in Section VI of this Study.

The Park City Engineer feported in 1972 that the following flows
were available from the springs:

Lower Spring 32 gallons per minute
Carey Spring 70 gallons per minute
Sullivan Spring 592 gallons per minute

The Sullivan Spring is definitely the most abundant and the
preferred source. Chemical analyses were done on this spring
water in 1971, but are inconclusive. New chemical and
bacteriological samples should be taken if Park City becomes
interested in developing the Sullivan Spring intoc a dependable
fresh water source. Interestingly, several houses in Thaynes
Canyon are presently using water from Sullivan Spring for
domestic purposes with no adverse effects.
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Presently, the Park City Golf Course is irrigating with water
from these springs. Years ago, Greater Park City Company leased
water rights and set wup a separate irrigation system for the
golf course. Since Park City Municipal Corporation now owns the
golf course, it is understood that they also still legally lease
the spring water for their irrigation purposes.

Until Park City obtains title to all available water rights at
Sullivan Spring, it is recommended that this potential developed
source not be further improved. However, ongoing negotiations
for water rights purchases from Snow Summit Ranch should
continue in the event Park City would need to fully develop the
spring and use this convenient source in the future.

D. Stahle Springs

Along the northwestern limits of Park City, abave Thaynes Canyon
Subdivision No. 3, is a series of small springs known as the
Stahle Springs. Approved irrigation season water rights for
this source are owned by Park City. Flow measurements of the
overflow pipe on the main collection box in May 1982, have shown
the springs to yield about 75 gpm. The water appears to be of
excellent quality, suitable for direct conveyance to indoeor
users. Presently, about four homes and related bulldings north
of Payday Drive are reported to be using this spring water for
domestic purposes.

The springs have been developed to some extent, with C.M.P.
collection boxes, piping and fencing. Additional improvements
are needed if Park City chooses to take full advantage of this
fresh water source. Another spring, uphill from the three
developed springs, issues from the same hillside at a rate of
about 10 gpm. This water is not presently being collected.
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The Stahle Springs can be considered a small, but dependable,
potential spring source for Park City. Approximately 85 gpm can
be expected from the four springs. Flow measurement and
monitoring programs should commence scon in order that a
year-round flow rate can be identified. Chemical and
bactericlogical analyses should be performed ¢to document their
water quality status. Clay seals should be installed over the
spring collection areas to protect them from possible surface
contamination. All of these sources are on private property.
It is recommended that Park City postpone major improvements to
the Stahle Springs until additional year-round flow data is
obtained.
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PARK CITY WATER RIGHTS

)

\—

(1) (2) (3) (8) (s) (6)
Item Source, Owner and Type of Right Priority Flow Annual
No. Area Code No. and No. Date Rate Volume
- (cfs) (ac-ft)
1. Judge/Anchor Tunnel Change Application 1936 1.378 995.9
: . a-7845 (=0.334)* (281.8)
Park City Municipal Underground Water 1.044 754.5
Corp. (PCMC) 35-3340 Claim (UGW) 15407
2. Kimball Creek Exchange #27611** 0.04 30.00
Application 1550
PCMC (Exch.) 1039 #1039
1976
3. Pacific Bridge Exch, 1218 #27611 0.42 300.00
Theriot Spring 1550
Alliance/Judge Tunnel - #1218
POMC 1979
&, Pacific Bridge well Exch. 598 WR?”* 0.3 247.5
896
PCMC #598
o 1973
5. Sullivan Spring WRD No. 477 1894 0.07 12.3
m . . .
é. Stahle Spring WRD No. 458 1882 Low 120.00
Diligence Claim 0.50
PCMC 35-1743 (D.C.) High
1060
» RAs long as United Park City Mines Company does not need their 0.334 cfs
(150 gpm), Park City can use it.
b No. 27611 is the application to appropriate nrumber given to the U. S.
Bureau of Reclamation for their stored water in East Canyon Reservoir.
This is the basis of Exchanges 1039 and 1218.
baladed The Davis and Weber Counties Canal Company was awarded WRD's No. 44,48,
>8, 68, 90, 389, 400, and 406. This is the basis of Exchange 598.
NOTE: It is not always possible to compute the annual volume of each right by
extending the flow rate over 365 days per year as some rights were originmally
established as irrigation rights for a specific number of acres ar for a set
period of use. _




! : PARK CiTY WATER RIGHTS

(1) (2) (3 (4) (5) (6)
Item Source, Owner and Type of Right Priority Flow Annual
No. Area Code No. and No. Date Rate Volume
(cfs) (ac-t)
7. Theriot Spring and WRD No. 456 and 463 1880 Low 196.8
Sullivan Spring 0.82
United Park City Mines High
Company 2.62
8. Theriot Spring WRD No. 451 1931 1.50 540.5
Application No. .
PCMC 35-93 11036, Cert. 4015
S. Park Meadows Well®**+ Exch. 1577 #27611 0.46 330.00
1950
#1577
, 1975
10.  Spiro Tunnelwse+ " Change Application 1917 Low 1922.4
No. 3-11857 2.66 :
PCMC & Greater Park High 2890.8
City Company 35-2708 4.00
11. Spiro Tumnel Change Application 1917 Low 2883.6
m. 3’11817 3099 )
Salt Lake City Corp. . High 4336.2
6.00
12, Alliance Tunnel®w#+ Change Application 1974 2.00 1445.4
Judge/Anchor Tunnel No. a-7899 }
PCMC 35-4704 U.G.W.C. No. 22649
TOTAL Approved Water
Rights (Low Flow) 3.344 2201.6
#=»#% These water rights are pending State Engineer's approval.
NOTE: It is not always possible to compute the annual volume of each right by
extending the flow rate over 365 days per year as some rights were originally
established as irrigation rights for a specific number of acres or for a set
period of use.




viI. wATER RIGHTS AND AGREEMENTS

B. Term Definitions

The following term definitions explain the column headings used
on the preceding Park City Water Rights Plates 1 and 2:

1) Column No. 1 "Item No.": A numerical listing of the
water rights. .

2) Column No. 2 "Source, Owner and Area Code No.": The
"source” is the name of the particular source to which
the water right is tied. The "owner™ of the source is
shown as it has been recorded with the State Engineer's
Office. The "area code number” refers to the State
Engineer's numbering system. Park City is in Area 35.
These numbers are required to find the right in the
State Engineer's filing system.

3) Column No. 3 "Type of Right and Number": " Park City's
water rights have been established by five different
methods:

a) Weber River Decree (WRD): The Decree was based
upon the Court Hearing No. 7487, Findings of Fact,
Conclusions of Law and Judgmeht and Decree, which
was the settlement of a law suit entitled "PRlain
City 1Irrigation Company versus Hooper Irrigation
Company and North 0gden Irrigation Company."™ The
Decree covered the entire Weber River drainage and
toock into account all surface water sources,
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b)

c)

including springs, and surface streams. Each
water right was assigned a decree number, an gwner
of record, a flow rate, a total annual volume, a
place and nature of use, and a period of use.

Underground Water Claim: Prior to 1935 any
individual or entity may go intoc an area, such as
a mining district, and claim the water developed
from an underground source. That has been the
basis of several of Park City's existing water
rights. The claim, once filed in accordance with
Utah Code Annctated 1953, Section 73-5-13,
establishes prima facle evidence of the water
rignt.

Change Application: An individual or entity may
want to take an existing water right, such as a
decreed right or an underground water claim, and
make a change in its point of diversion, the place
and nature of use. The change application must be
properly filed with the Utah Division of Water
Rights. It must then be advertised for a minimum
of 30 days in the local newspapers. Following the
advertisement pericd, local water rights holders
are given another 30 days in which to protest the
change. If protests are received, the State
Engineer generally holds a public hearing to
evaluate both sides of the case. Based on
supporting information, the . State Engineer must
then make a ruling to approve or disapprove the
change. Ir approved, the Change Application
becomes a vested water right.
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d) Exchange Application: This application 1is done
primarily on rights that are based in storage in

reservolirs. An example is East Canyon Reservoir,
where the water rights . are held by either the
‘Weber Basin Water Conservancy District or the
Davis and Weber Counties Canal Company. Exchanges
accomplish much the same purpose as Change
Applications. They can change the point of
diversion and place of use if consistent with the
underlying water right. ODOeficits to downstream
users can be made up by releasing reservoir
water. The approval process 1is handled in the
same manner as for Change Applications.

e) Diligence Claim: An applicant may file on the
water he has been using prior to 1503 in order to
establish a legitimate water right. The claim,
once filed in statutory form, constitutes prima
facie evidence of the water right.

4) Column 4 "Priority Date": The "priority date" is the

5)

date on which the right was established. Water rights
with early priority dates must be satisfied in full
before rights with 1later priority dates can be
satisfed. This is especially critical during 1low flow
or drought periods. The date of priority 1is not lost
by changing the nature of use, point of diversion, or
place of use. Domestic users are given a statutory
preference in the case of water rights of equal
priority. ’

Column 5 "Flow Rate™: This column indicates the flow

rate of the water in cubic feet per second (cfs). One
cfs is equal to 448.8 gallons per minute (gpm).
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6) Column 6 "Annual Volume of’ éight": This column
indicates the water right's volume of water per year in
acre-feet. An acre-foot is the volume of water it
takes to cover an acre of land with water one foot
deep.

C. Status of Park City Water Rights ‘

Exhibit_ 3 indicates the location of water rights listed in the:
Park City water Rights plates. Figure 1 1illustrates the
diversion allowances available from Park City controlled water
rights during the water year. A discussion of the status of
these water rights follows:

1)  Judge Anchor Tunnel - Change Application a-7845

This s an excellent water right. It was used as
collateral for a Utah Board of Water Resources 1loan to
improve the Judge Tunnel. This loan was ”recently paid
off by Park City. The title has been formally returned
to Park City by the Board.

A Change Application was made on the original

Underground Water Claim No. 15407, The Underground

Water Claim was obtained through an agreement with
" United Park City Mines Company, the original owner.

United Park City Mines has, however, reserved 0.334 cfs
(150 gpm) of the right for mining purposes should the
mines start up again and require this water. As long
as the mines are not using the water, it 1is available
for municipal use. ‘
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2) Kimball Creek - Exchange Application No. 1039

Exchange Application 1039 is being modified by Exchange
Application 1577 in conjunction with the Park Meadows
well right and the Pacific B8ridge Wwell (Exchange
Application 1218). Exchange 1577 seeks to combine
Exchange Applications number 1039 and 1218. It is
highly recommended that Park City amend Exchange
Application No. 1577 ¢to 1include the same points of
diversion as Exchange Applications No. 1039 and 1218,
as well as the Park Meadows Well. This would enable
the City to withdraw water from any of these sources.
Exchange Application No. 1577 is presently pending the
State Engineer's approval.

Exchange Application No. 1039 1is approved and can
continue to be used as long as Application No. 1577 is
pending approval. Once Exchange Appnlication 1577 |is
approved, this Exchange Application will be withdrawn.

3) Pacific Bridge Well - Exchange Application Ng. 1218

Exchange Application 1218 is being.modified by Exchange
.Application 1577 in conjunction with the Park Meadows
Well right and Kimball Creek (Exchange Application
1039). Exchange 1577 seeks to combine Exchange
Applications number 1035 and 1218. It 1s Hhighly
recommended that Park City amend Exchange Application
No. 1577 to include the same points of diversion sas
Exchange Applications No. 1039 and 1218, as well as the
Park Meadows Well, This would enable the City to
withdraw water from any of these sources. Exchange
Application No. 1577 is presently pending the State
Engineer's approval.
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4)

5)

§)

Exchange Application' No. 1218 1is approved and can
continue to be used as long as Application No. 1577 is
pending approval. Once Exchange Application 1577 is
approved, this Exchange Application will be withdrawn.

Pacific Bridge Well - Exchange Application No. 598

This 1is a good water right in fully approved status.
However, since the 1982 cleaning of the Pacific Bridge
Well to yield 210 gpm, it appears that the well could
produce up to 338 acre-feet per year or 38 acre-feet
more than the 300 acre-foot entitlement. Therefore, an
additional 38 acre-foot right could be added to the
Pacific Bridge well. -

Sullivan Spring - Weber River Oecree No. 477

This is a fully appraoved right which was originally set
up -to irrigate the City's cemetery. This right should
have a Change Application filed on it to add additional
points of diversion as well as place and nature of
use. This would allow the City to pull water from
other sources such as the Theriot Spring. The City
also has the right to use additional flow from Sullivan
Spring to irrigate the Park City Golf Course. However,
these irrigation rights are still owned by the
Armstrongs. )

Stahle Springs - Weber River Decree No. 458

This right is presently tied‘to a point of diversion,
being a spring located in the Northwest Quarter of the



7)

8)

9)

Northwest Quarter of Section 8, Township 2 South, Range
4 East, Salt Lake Base and Meridian. As this 1is an
approved right, a Change Application should be
completed to add additional points of diversion and to
change the nature of use to municipal. \ ‘

Theriot Spring - Weber River Decrees No.'ass and 463

These water rights were originally decreed to Silver
King Consoclidated Mining Company in 1880. In 1953,
Silver King Consglidated deeded WRD's No. 456 and 463
to United Park City Mines Company (UPCMC). In 197s,
UPCMC agreed to give WRD's No. 456 and 463 to Park City
Municipal Corparation, but the deed was never
completed. The City should ultimately take the
necessary steps to effect the title ¢transfer of these
two rights. WRD No. 463 is tied to Sullivan Spring and

is good for the irrigation of 5.6 acres. A Change

Applieation modifying the nature of use should be
filed. - °

Theriot Spring - Weber River Decree No. 491

This is also a good -water rtight. It has been
established for use during the non-irrigation season
(winter months) only. It will be best to leave this
right as it is. Weber River Decree No. 456 compliments
this right and allows for year-round use cof the Theriot
Springs.

Park Meadows Well - Exchange Application No. 1577

‘This Exchange is explained in paragraphs No. 2 and 3

above.
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10)

11)

\

Spiro Tunnel - Change Application No. a-11857

This Change Application is presently pending State
Engineer's approval. Upon approval, this change will
give the City the right to 40 percent of the Spiroc flow
beyond the 6,600 foot station in the Tunnel.

Spiro Tunnel - Change Application No. 23-11817

The water right involved in this Change Application is
held by the Salt Lake City Corporation. The Change
Application was approved by the State Engineer in
August 1982. Hawever, the Weber Basin Water
Conservancy District appealed this approval in
September 1982, and the right is in litigation awaiting
Court hearing. This appeal doces not prohibit Park
City's current use of Salt Lake City's 60 percent share °
of the Spiro water. Park City has made a formal
agreement, dated January 29, 1580, to become a water
customer of Salt Lake City Corporation 'and. purchase
surplus water from its share in the Spiro Tunnel. The
agreement requires Park City to pay Salt Lake City
Corporation its prevailing water rate when it uses any
portion of Salt Lake City's water right in the Spiro
source. However, this agreement alleows Salt Lake City
Corporation to recall and use this water 1if a need is
demonstrated. Once this Change Application and the
preceding one (a-11857) are approved, Park City will
have about 6.65 to 10 cfs additional water and water
rights avallable to lease or own.
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12) Alliance and Judge/Anchor Tunnels - Change Applicatian
a-7899

This water right was formerly established by
Underground Water Claim No. 22649 covering the Alliance
Tunnel only; In 1974, Change Application No. 2-7899
was filed to include the Judge/Anchor Tunnel as well.
while it has been through all of the State Engineer's
required hearings and processes, the right is still
pending his formal approval. Since it is in the same
category as the approved Judge/Anchor Tunnel right
(Change Application No. a-7845), there is a chance that
the State Engineer may still approve Application
a-7899. The City should press for a decision. It is
recommended that Park City amend the Change Application
and add additional points of diversion to better
protect the right in case of mine failure. The right
is for 2 cfs, a total of 1445.4 acre-feet per year.
This could be a very valuable asset to the City 1in
years to Eome.

Even though baoth the Change Application and the
Underground Water Claim were filed in the name of Park
City Municipal Corperation, UPCMC has never released
title ¢to Park City. An agréement should be entered
into between Park City and UPCMC giving title to the
Judge and Alliance water involved in Application a-789%
to Park City Municipal Corporation.

0. Findings

The Park City water Rights plates 1 and 2 indicate that Park
City does have a tqtal of 2,202 acre-feet . of approved water
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rights. Some of these rights should be amended to enable Park
City to draw water to the full extent of its rights from any of
its approved sources.

The Change Applications on the Spiro Tunnel make the geologic
contenticon that water in the tunnel beyond the 6,600 foot
station i{s either tributary to Big Cottonwood Canyon (Salt Lake
City's contention) or new water tributary only to 'the deep
geologic strata of the earth (Park City's contention). The
rights may ultimately be approved through the Court and the
State Engineer, but it may take up te three years. 1In the event
the lawsuit. falls, the State Engineer could approve these
applications 1if Park City had a physical means of providing
replacement water, Alternative methods of making such
replacement are discussed in Section VII. '

In the event the Spiro Change Applications are ultimately
approved, Park City should make every effort to purchase
equivalent water rights and trade Salt Lake City for ownership
of its share of the Spiro flow. Salt Lake City Co}poration has
indicated an interest in making such a water rights trade with
Park City. A favored alternative is to run water through the
existing Weber Basin Water Conservancy District transmission
system to North Salt Lake using Davis and weber Counties Canal
water rights. Keith Jensen, District Manager of Weber Basin
Water Conservancy District, has indicated this alternative is
possible. A study would need to be made to determine available
capacity in this conveyance system. Pump stations may have to
be added along the line to boost the capacity.

The Metropolitan Water District in Salt Lake City indicated that
water could be delivered to Salt Lake City via Deer Creek and
the Deer Creek Aqueduct to Little Cottonwood Canyon. Rights
from this source would come from either an agreément with the
Beaver Shingle Creek Irrigation Company with respect to shares



of Deer Creek Reservoir water, or from Smith-Moorehouse
Reservolir, as described in alternative No. 5. Agreements must
be made between Park City and Salt Lake City to perfect a
graduated trade of water rights between the two cities. Trade
options are discussed in Section VIII.

The Park Meadows Well Exchange No. 1577 will only be approved if
the City has replacement capabilities. This well could annually
pfoduce in excess of 2,400 acre-feet. Park City should buy
additional rights for this source. This will enable the City to
realize the full potential of the Park Meadows Well.

The replacement problem exists only during the irrigation season
on property between Park City and the East Canyon and the
(planned) Silver Creek Sewage Treatment Plants as this
alternative may be impacting decreed irrigation rights. For
this reason, it is necessary to make replacement only during the
irrigation season. This would facilitate lower operation and
maintenance costs for replacement facilities and less water
rights purchase costs. ' -

- 62 -



VII. NEW ALTERNATIVE SUPPLY SOURCES

Satellite Wastewater Treatment Plants (Alternative No. 1)
Recycle SBSID wasterwater Effluent (Alternative No. 2)

East Canyon Springs Pipeline (Alternative No. 3)

East Canyon Creek Pipeline (Alternative No. &)
Smith-Morehouse Water Exchange (Alternative No. 5)
Smith-Morehouse Transmission Pipeline (Alternative No. 6)
Weber River/Qakley Transmission Pipeline (Alternative No. 7)
Park Meadows Well No. 2 (Alternative No. 8)

Mandatory Water Saving Devices
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to the existing East Canyon Wastewater Treatment Plant and the
planned Silver Creek (Atkinson Spring) Wastewater Treatment
Plant. It is estimated that only 2 to 5 percent of all indoor
water used is actually consumed. Hence, these remote satellite
plants could treat and replace to the stream up to 98 percent of
the indoor water delivered. ’

B. Recycle SBSID Wastewater Effluent (Alternative No. 2)

This alternative proposes that the presently treated effluent
from the existing East Canyon Wastewater Treatment facility be
diluted with creek water and pumped ocut of the creek downstream
cf the facility wup to Park City via a pressure transmission
pipeline. The potential for a similar pumping and transmission
pipeline exists with the planned Silver Creek (Atkinson Spring)
Wastewater Treatment Plant. This water would be used as
irrigation replacement water and would be released into existing
water courses in the Park City area. A fresh drinking water
source would need to be used in conjuncti&n with this
replacement water source., Exhibit 5 1llustrates the possible
alignments of the two transmission line and pumping facilities.

C. East Canyon Springs Pipeline (Alternative No. 3)

The East Canyon Springs alternative would wutilize three
potential sources of water:

1) A large spring in the Dry Hollow/Schuster Creek area of

East Canyon, estimated to be capable of producing about
1.5 to 2 cfs (675 - 900 gpm);
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2) Several potential wellsites in aquifers in the Big Bear
and Dry Heollow areas which display a potential to
produce approximately 4.0 cfs (1,800 gpm);

3) Most of the treated water processed by the East Canyon
' SBSID‘Wastewater_Plant that was originally generated by
Park City sewer connections; and

The vyields from' both the existing spring and the potential
wellsites would be pumped up to a 20,000 gallon holding tank. &
water treatment facility ideally could be located east of the
Interstate 80/Gorgosa interchange. Land acquisition procedures
may dictate a facility further south towards the SBSID
wastewater treatment plant. The water treatment plant is
planned to have the capacity to treat an amount of water taken
from East Canyon Creek equivalent to the average wastewater
flows contributed to the SBSID plant by Park City. Once the
treatment process 1is complete, waters from the spring, wells,
and the plant would be combined and pumped up tao Park City. If
the wells and spring do not provide enough water, more water
could possibly be supplied with additicnal water treatment plant
capacity.

Local 1landowners have expressed interest in this type of
domestic water wuse alternative. Additionally, water from
developed well sources in the Kimball's Junction area could be
designed to contribute to the East Canyon pipeline. Exhibit 6
indicates the alignment of this pipeline alternative.
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O. East Canyon Creek Pigeline (Alternative No. &)

Immediaﬁely downstream of the existing East Canyon Wastewater
Treatment facility a diversion works, pump station and water
treatment plant could be constructed (Exhibit 7). From there a
high pressure pipeline could -te built south to Park City. This
pipeline would require approximately 65X of the pressure
pipeline needed for the preceding alternative. However, both
alternatives involve acquiring- water rights, securing necessary
easements and rights-of-way, protecting the .water rights of
downstream users, and cbtaining required governmental
approvals. Additionally, stream hydrology analyses need to be
performed. If it were determined that additional flow from East
Canyon Creek was avallable due to increased Park City generated
effluent from the sewage plant, even more water could be pumped
from the creek up to Park City without purchasing additicnal
water rights. )

E. Smith-Morehouse Water Exchange (Alternative No. 3)

The Utah Division of Water Resources and the Weber Basin Water
Conservancy Oistrict are planning a 7,000 acre-foot enlargement
of the existing Smith-Morehouse Reservoir east of Park City
(Exhibit 8). The new reservoir would impound a total of 7,500
acre-feet, 900 acre-feet o¢f =which will be maintained as a
conservation pool for fisheries. This increased reservoir
capacity could provide an indirect new source of drinking water
or irrigation replacement water for Park City if an exchange
plan were formulated and improvements completed.

This alternative concerns the exchange of waters by diverting

additional water from the Weber River to the Prove River via the
existing Weber-Provo Diversicon Canal. - The same amount of water
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that is transferred to the Provo River would be intercepted in
the existing Ontario Shaft No. 3 and pumped to the upper reaches
of Park City via Ontario Drain Tunnel No. 1 (Exhibit 8). Mining
tunnels presently collect water from the many mining drifts and
stopes in the mountains southwest of Park City and convey it
east to Ontario Shaft No. 2 and through Ontaric Drain Tunnel No.
2 into Drain Tunnel Creek and the Prove River.

F. Smith-Morshouse Transmission Pipeline (Alternative No. §)

A gravity pipeline could be installed from the Smith-Morehouse
Reservoir west to Park City (Exhibit 9). Approximately 9.7 cfs
(4,340 gpm) of lake water would be fully treated and piped by
gravity to Park City. This fresh water transmission pipeline
could be allowed to supply municipél connections in all of the
Kamas Valley and Brown's Canyon ares.

G. Weber River/Oakley Transmission Pipeline (Alternative No. 7)

If the gravity pipeline fraom the Smith-Morehouse Reservoir to
the Oakley area were 'not required, only a pump station and water
treatment plant on the Weber River near Oakley and a pressure
transmission pipeline to Park City would be needed (see Exhibit
10). The water for this alternative would be impounded in the
proposed enlarged Smith-Morehouse Reservoir and conveyed down to
the pump station at Ozkley via the Weber River. A diversion
works and pond would be built near the river east of Oakley
where the pumphouse and treatment plant could be located.

This alternative pipeline plan should only be considered

feasible when based on new available Smith-Morehouse water, not
speculative well drilling in the Kamas Vvalley aresa.



H., Park Meadows Well No. 2 (Alternative No. 8)

Exhibit 11 identifies the proposed location of Park Meadows Well
No. 2. In 1979, the original Park Meadows Well was drilled and
tested (Section V). As a new alternative water source, a
second, larger diameter well could be drilled near the same
location and used as the major domestic water supply source for
Park City. The results of the well pump test of the original
Park Meadows Well (Figure 25) substantiate the massive potential
of the aquifer contained in the Thaynes Formation. If a second
well were to be drilled intc thls aquifer and a larger pump
installed, a considerable amount of high quality drinking water
might prove instantly available to Park City. The use of either
well would require replacement water to downstream users during
the irrigation season.

I. Mandatory Water Saving Devices

Conservation of water is one of the first steps Park City must
take to avoid waste and misuse of valuable water resources. The
American Water Works Association (AWWA) and other water . related
agencies have conducted extensive research on the subject of
water conservation. An excellent publication by the AWWA is
cited in the List of References, Appendix A-7. Tables 23, 24
and 25 identify water savings available from the use of indoor
and outdoor water savings devices. Park City Municipal
Corporation could mandate the wuse of certain water saving
fixtures as a condition in granting building permits and/or
approving new construction in the Park City area.

It is recommended that Park City Municipal Corporation implement

water conservation practices as a necessary part of its water
supply program. Water conservation and water-saving devices



- should be required in all communities with municipal water
systems. Figure 34 in Section X illustrates the water savings

when conservation measures are implemented. Indoor water wuse
and hot water use for typical residences are shown in Figures 35

and 36, respectively.
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VIII. ANALYSIS OF ALTERNATIVES

Satellite Wastewater Treatment Plants (Alternative No. 1)
Recycle SBSID Wasterwater Effluent (Alternative No. 2)

East Canyon Springs Pipeline (Alternative No. 3)

East Canyon Creek Pipeline (Alte:ﬁative No. &)
Smith-Morehouse Water Exchange (Alternative No. 5)
Smith-Morehouse Transmission Pipeline (Alternative No. §)
Weber River/Oakley Transmission Pipeline (Alternative No. 7)

Park Meadows Well No. 2 (Alternative No. 8)
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VIII. ANALYSIS OF ALTERNATIVES

The comprehensive analysis of each alternative involves the
evaluation of six major considerations identified as the most
important with regard to long-term benefit, feasibility and
cost. Minor concerns will alsc be noted. The six
considerations are:

1) Physical Water

Water requirements and available water supplies are
discussed. Deficits 1in source capacity are identified. A
synopsis of previous sections in this Study indlcates the
following:

The Study Area

Source Capacity Existing Source Source Capacity

Year Required(1) Capacity(2) Surplus/(Deficit)
1982 2291 gpm 3510 gpm 1219 gpm
1985 2842 3510 . 668

1990 ’ 4258 3510 ( 748)

1895 5592 3510 (2082)

2000 6907 3510 | (3357)

2010 8040 3510 (4530)

2020 8938 3510 (5428)

(1) Table 17, Total Flow Requirement
(2) Table 18, Section A, Subtotal A
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The quantity'of water from the existing supply sources will
be compared to the source capacity required for Park City.
Conclusions will be drawn after relating the benefits
available from each alternative to the source capacity and
water right requirements for Park City. |

2) water Rights

Table 15, sheet 2, 1indicates the forecast water rights
situation for the Study Area up to the year 2020. The
projected surplus/deficit in approved water rights is listed
below. | o

The Study Area

Source Rights

Capacity Rights Approved Surplus/
Yesr Reguired(l) Reguired(2) Rights(3) (Deficit)(4)

(gpm) (acre-feet) (acre-feet) (acre-feet)

1582 2291 1674 2202 528
1985 2842 - 2075 2202 - 127
1990 4258 3100 2202 ( 898)
1995 5592 , 4068 . 2202 (1866)
2000 6507 5020 - 2202 (2818)
2010 8040 5842 2202 (3640)
2020 8938 §497 2202 (4295)

(1) Uine 1, Table 19, Sheet 2
(2) Line 7, Table 19, Sheet 2
(3) Line 8, Table 19, Sheet 2
(4) Line 9, Table 19, Sheet 2
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The procedures reguired to secure the necessary water rights
for each alternative will be explained. Feasibility of
securing the needed water rights for each alternative will
be presented.

3) Land Acquisition

Each alternative is located on property that 1is presently
owned by Park City, privéte citizens, or the State o=
Federal government., Much of the real estate involved in the
alternatives is County and/or State controlled
rights~of-way. Necessary easement procedures will be
identified. Recommended locations of treatment facilities
and pipeline alignments are shown on the exhibits in
Section X. Approximate costs are included in Figures 26
through 33.

4) Cost to Benefit Ratig

Each alternative provides a different flow rate pptential
and requires construction costs unique to that alternative.
A cost to benefit ratio was calculated so that all the
alternatives could be compared on an equivalent basis. The
cost to benefit ratio 1is the ratlio of the alternative's
total annual cost to its flow rate potential.

The total annual costs include three capital expenditures
anticipated with each alternative:

a) Cost to purchase/lease water rights;

b) Payment on construction loan and land costs;
c) Operation and maintenance costs.
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The costs were computed assuming an 11 percent annual
interest rate and amortized from the predicted first year of
construction to 15 years. VYearly payments were assumed. A
total annual payment was then computed. The cost/benefit
ratic for each alternative 1is the annual payment in 1582
dollars divided by anticipated flow rate potential in
gallons per minute (gpm). Table 26 lists each of the eight
alternatives and their respective annual costs and
cost/benefit ratio.

5) Governmental Approvals

The most unpredictable factors in developing water supply
projects are the owner's requirements and obligations
associated with review and approval processes by
governmental agencies.  All of the alternatives will
experieqce approval wark that could set back initial
construction activity from one to ten.years. Because of
this, Park City must not anticipate having actual use of an
improved water supply project without first considering all
possible delays and unforeseen requirements arising during
the governmental approval phase.

State agencies requiring formal review and approval include
the Utah State Engineer, the State of Utah Departments of
Health and Transportation, and the Utah State Divisions of
Water Rights, Water Resources, Wildlife Resources, State
Lands and Forestry, and Parks and Recreation.

Federal agencles, such as the Department of Agriculture
(Seil Conservation Service), the Environmental Protection
Agency, and the Geological Survey (USGS), should also be
expected to require review and approval. o
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Utility coordination and service agreement procedures
between Utah Power and Light Company, Mountain Fuel Supply
Company, and Mountain Bell must be planned for as well.

Agreements with water districts in both the Weber River and
Provo River drainages must be investigated and secured |if
necessary. ‘ '

The time and money anticipated for these apprbvalsz'
agreements, and negotiations will be outlined and discussed
for each alternative, Costs forecast for this work are
included in the cost to benefit ratio.

6) Timing

Each alternative proposed will require a different lead
time. A project's timing is the summation of chronclogical
phases that include: feasibility - analysis, a final
decision, engineering design, governmentél approval,
construction, and final project start-up. Financial
arrangements are assumed to be available.

Brief discussions of the timing for separate phases will be
included 1in each analysis. Certain factors affecting the
overall schedule of an alternative may make it less feasible
as a short-term (10 vyear) solution to Park City's water
problem. The recommended alternative(s) will demonstrate
acceptable costs, a favorable timing schedule, and an
attractive completion date. '



A. Satellite Wastewater Treatment Plants (Alternative No. 1)

Satellite wastewater treatment plants could provide irrigation
replacement water by releasing downstream treated wastewaters

originating from Park City. This alternative requires:

1) One 1.5 million gallon per day (MGD) (2.3 cfs)
activated sludge treatment plant located in the Quarry
Mountain area, preferably in the northwest part of the
Quarry Mountain sub-area.

2) One 2.5 MGD (3.9 cfs) aerated lagoon  wastewater
treatment system located in proximity to the existing
sanitary landfill east of Park City.

The primary purpose of this alternative is the replacement of
water to both the East Canyon Creek and the Silver Creek. This.
replacement would allow year-round municipal use of a finite
amount of water from locally developed scurces.

1) Physical Water

Park City would be allowed to release downstream an amount
of water .approximately equal to the average amount of
treated sewage originally generated during the irrigation
season by Park City sewer connections (Table 22). By the
year 2000, this is forecast to be about 2.9 cfs (1,290 gpm)
during the irrigation season. Tables 20 and 21 tabulate
forecasts for sewerage flows during the ski season.

The average released treated wastewater flows available from
these satellite plants cannot match the irrigation
replacement water necessary to wuse locally developed
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municipal water sources in the amount eventually needed in
the Study Area. Another independent municipal source and/or
other replacement sources would need to be realized if all
year-round water requirements are to be met with this
alternative. ’

2) water Rights

Additicnal water rights would not be required for this
alternative since it merely treats and releases water
previcusly circulated in the system. Furthermore, in
considering return flow credits, the water right requirement
of the overall water system may be reduced upon negotiation
with the State Engineer and the State Department of Health.
In treating 'and ' releasing used water, surface and
sub-surface flows that may be captured by pumping or
draining are automatically_compensated for by the treated
wastewater release. ' ' ‘

3) Land Acquisition

The proposed location of the Silver Creek satellite aerated
lagoon system has been reviewed and accepted by local
developers of the Richardson Flat area (sub-area No. 9). A
preliminary site has been aéreed upan for the construction
of such a wastewater treatment facility (Exhibit &).

The proposed loccation of the East Canyon satellite treatment
plant has been reviewed by 1local landowners. However, no
decision has been made concerning the aesthetics of
constructing such a plant in the northwest Quarry Mountain
area. '
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Costs for land acquisition and access easements are
anticipated to be $20,00Q per plant. with the Silver Creek
facility, the majority of the sewer line could be contained
in established State road rights-of-way. The lagoon would
be sited on private property tc be donated to the City. The
East Canyon facility would need about 300 feet of sewer line
to connect into the existing trunkline. It would be sited
on approximately 2 acres of private property.

4) Cost to Benefit Ratio

Annual Costs

Lease water rights: § o
Construction loan . ,
payment: 1,815,775 (Tetal project cost =

, $13,057,000)
Operation and , .
maintenance: 130,000 (Includes labor,
: overhead etc.)
Total annual cost $1,945,775
Flow rate potential = 1,290 gpm
Cost to benefit ratioc = $1,508/gpm

Refer to Figure 26 fgor an itemized Opinion of Probable
Costs.

5) Governmental Approvals

Approval by SBSID and the State Department of Health is not
anticipated as present policy favors the consolidation of
wastewater treatment facilities. Right-of-way permits for
pipeline construction could be granted as early as Winter
1583,
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§) Timing

Winter 1982 Preliminary studies and final decision made.
Autumn 1983: Final design completed.
Indefinite approval period.

The satellite wastewater treatment plants alternative s not
recommended because of the high cost to benefit ratio and the
difficulty in obtaining governmental approvals. The long-term
value of this alternative is questionable due tec the
insufficlient amount of replacement water available from the two

plants.
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B. Recycle SBSID Wastewater Effluent (Alternative No. 2)

This alternative would provide for two irrigation ditch
replacement sources using dilute treated wastewaters transmitted
from the creeks downstream of the existing East Canyon
Wastewater Treatment Plant and the proposed Silver Creek
(Atkinson Spring) wastewater Treatment Plant. Each would
require a pumping system and pressure transmission lines to
convey the dilute treated waters up to Park City from thelir
respective treatment facilities. The discharge points at the
upstream end of each transmission line would be located near the
northern limits of Park City in the East Canyon and Silver Creek
drainages (Exhibit 5).

The purpose of this'altarnative.is the replacement of water to
both the East Canyon Creek and Silver Creek tributaries aof the
weber River drainage. This replacement would allew irrigation
season use of a finite amount of water from locally developed
sources.

1) Physical water

Park City would be allowed to release an amount of water
approximately equal to the average amount of treated
sewerage originally generated by Park City sewer connections
(Table 22). By year 2000, this is forecast to be about 2.9 i
cfs (1,290 gpm) during the irrigation season. Each pipeline
would be sized to convey a minimum of 860 gpm.

" The necessary replacement water for the 1localy developed
sources providing Park City's source capacity requirements
cannot be totally met by this alternative. The amount of
water available from the wastewater treatment plants depends
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upon the number of contributing sewer connections. These
pipelines might help satisfy short-term replacement water
needs, but alone would be insufficient by the year 1992.

Adequate water 1s not available from this alternative since

only average irrigation season sawerage flows can be pumped
upstream as replacement water.

2) Water Rights | .

No additional water rights are required for this dual return
pipeline plan since it merely recirculates water previously
used in the system. Furthermore, when considering return
flow credits, the water rights requirement of the overall
water system may be reduced upon negotiation with the State
Engineer and the State Department of Health.

This qlﬁernative, together with 1locally developed water
sources, could supply a small portion of the water needed to
service the Study Area. The fact that this solution would
not require new water rights makes it attractive.

3) tand Acquisition

The proposed alignment\of the recycled effluent transmission
lines is within Utah State and 1Interstate rights-of-way.
Since no oprivate lands are expected to be used for this
alternative, the <costs associated with 1land acquisition
pertain solely to the engineering and governmental approval
process fTor right-of-way access and construction permits.
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4) Cost to Benefit Ratio

Annual Costs

Lease water rights:  $ 0

Construction loan
payment: 184,818 (Total project cost =

| $1,329,000)
Cperation and _
maintenance: 31,000 (Includes pumping costs, .
labor, overhead etc.)
Total annual cost $215,818
Flow rate potential = 1,290 gpm
Cost to benefit ratio = $167/gpm

Refer to Figure 27 for an itemized Opinion of Probable
Costs.

5) Goverﬁmental Approvals

All governmental approvals are anticipated to be obtained by
winter of 1985. Construction may then commence by Spring of
ls86. -

§) Timing

Winter 1984: Preliminary studies and final decision made.
Autumn 1985: Final design completed.

winter 1985: Governmental approvals secured.

Spring 1986: Construction begins.

Summer 1987: Project completion.

Autumn 1987: Replacement water available.
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The recycled SBSID wastewater effluent alternative offers an
optimistic . cost to benefit ratio and an uncomplicated
governmental approval process. However, the water replacement
advantage that could be obtained is not sufficient for long-term
water requirements and, therefore, would not Justify the
installation of the transmission line systems.



C. East Canyon Springs Pipeline (Alternative No, 3)

The East Canyon Springs pipeline is scheduled to be constructed
in three phases. Three water sources would wultimately be used
to satisfy part of Park City's total water reguirement. These
sources are: '

1) The Schuster Spring in East Canyon with an anticipated
average flow rate of 1.5 to 2 cfs (675 to 900 gpm);

2) Well development in fractured bedrock aquifers in thg
Big Bear Hollow and Dry Hollow areas of East Canyon
with an approximate flow capacity of 4.0 c¢fs (1,800
gpm); and .

3) East Canyon Creek Water Treatment Plant capable of
treating 3.1 cfs (1,390 gpm) of stream water.

A transmission 1line and pumping éystem would be constructed to
connect the Schuster Spring, East Canyon Wells and the East
Canyon Treatment Plant. The pipeline would then continue south
along Utah Highway U-224 to Park City's existing water
distribution system.

Phase I would include the entire pipeline from Schuster Spring
to Park City, but would only use source "1" above. Phase II
would utilize source "2" above, and Phase III would involve
source "3", | ' '

1) Physical Water

The maximum anticipated yield from the Schuster Spring, Big
Bear and Dry Hollow well sites, and the East Canyon Water
Treatment Plant is taken as 9.1 cfs (4,090 gpm).
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An important feature of this alternative is the desire of
local developers to join Park City in a cost-sharing program
for the water collection and distribution system.
Ultimately, all water sharing would depend on the specific
water use arrangements formulated by the participants.

This alternative involves sources controlled by other
interests. The analysis of this phased scheme to convey
water such a long distance dictates that a joint venture
between interested developers and Park City take place. In
this Study, the entire cost of the project will be used for
comparison purposes.

2) Water Rights

Water v<rights for this alternative would be provided
primarily from Weber and Davis Counties Canal Company water
rights which originate in East Canyon Reservoir. An
Exchange Application has already been filed for the Schuster
Spring water as well as the wellsites in the Ory Hollow and
Big Bear Hollow areas. Wweber and Davis Counties  Canal
rights were used on this Exchange. Should the City desire
to become involved in this alternative, it could purchase
additional Weber and 0Oavis Counties Canal water shares and
apply them by amending the Exchange Application already on
file. It should be noted, however, that in October 1982,
the State Engineer decided to modify a thirty-year-old
policy allowing use of an Exchange Application to change
reservoir water to different wupstream diversion points.
Change Applications are now required to accomplish this. As
a result, the filing of a Change Application 1is needed
immediately. Consequently, approval and subsequent
availability of the water from East Canyon Reservoir could
be delayed up to two years.
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The weber and Davis Counties Canal water rights are of an
early priority, and would be a very secufe source of supply
for Park City. Additionally, since the East Canyon
Reservair is already constructed, there would be noc major
time delay in initiating construction on any phase of this
alternative,

If the water was intended for year-rocund Iindoor use, the
water rights purchase Park City would be required to make
would be for 3,293 acre-feet with a diversion allowance of.
9.1 efs (4,090 gpm).

3) Land Acguisition

The proposed alignments for the recycled water transmission
lines from the treatment plant are all within Utah State and
Interstate highway rights-of-way. Approval for access and
construction within State and County righ;s-of-way would be
required. o

Purchases of private land would be necessary for the water
treatment plant, well sites, and spring locations.

4) Cost to Benefit Ratio

Lump Sum (Present Worth) Cost

Construct project: $5,519,000

Purchase water rights: 6,586,000 (3,293 acre-feet at
$2,000 per acre-foot)
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Annua; Costs

Construction loan
payment - 767,500

Water rights payments 915,884

Operation and '
maintenance: 700,000 (Includes pumping costs,
labor, overhead etc.) .

Total annual cost = $2,393,394
Flow rate potential = 4,050 gpm
Cost to benefit ratio = $583/gpm for entire project

Refer to Figure 28 for itemized Opinion of Probable Costs.

5) Governmental Approvals

All governmental approvals could probably be secured by the
Spring of 1987, if preliminary reviews and design proposals
are initiated immediately. Construction could also begin in
the Summer of 1987. |

Since this project would undergo a phased construction
program, approvals could be obtained sooner.. This would
depend on the extent of construction and the amount of water
that would be conveyed.

§) Timing

Phase I:

Spring 1986: Master planning and analysis. Spring flow
monitoring and test wells.
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winter 1986: Final design completed.
Spring 1987: Governmental approvals secured,
Summer 1987: Begin construction of transmission line from
Schuster -Sprimg to Park City. Develop
Schuster Spring. ‘
Winter 1987: Complete construction; water available to
' Park City.

Phase I1I1:

Summer 1989: Final design completed.

Spring 1990: Governmental approvals secured.

Summer 1590: Drill and equip wells in East Canyon.

Autumn 1591: Complete construction; additional 1,800 gpm
available to Park City and others. .

Phase III:

Winter 1995: Begin design of water treatment plant.

The East Canyon Springs pipeline altermative provides a large
volume of water at a high cost to benefit ratio. All required
water rights are presently avallable.

The phasing of the project would give Park City and other
participants time to arrange financing and secure all land
acquisitions and governmentai approvals. The phasing would also
reduce the cost to benefit ratio substantially.

This pipeline project is not recommended. The high cost of

Phase I is not competitive with the existing Park Meadows Well
facility.



D. East Canyon Creek Pipeline (Alternative No. 4)

The East Canyon Creek pipeline could provide a new year-round
fresh water source for Park City. Drinking water from a water
treatment plant in East Canyen could be pumped south through a
pipeline to the existing Park City water distribution system.
The quantity of conveyed water would be equivalent to the amount
of wastewater flow contributed to the East Canyon S8SID
Wastewater Treatment Plant by Park City sewer connections.

1) Physical wWater

This alternative, capable of providing only 1,875 gpm of
municipal quality water, would not meet the Clity's  future
water shortages. By 1995, another domestic source must be
added to meet forecast source capacity requirements.

2) Water Rights

This alternative is intended to recycle the treated Park
City sewage flow contribution to the SBSID treatment plant.
This flow would require 1,509 acre-feet annually for indoor
water. If the anticipated return  flow credit is
implemented, the water right requirement would be much
less. If Park City can claim this water by right of reuse,
no new water rights would need to be leased or purchased.
This analysis will include annual costs to purchase 1,509
acre-feet of water rights.
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3) Land Acquisition

Private land acquisition in the vicinity of the existing
SBSID- East Canyon treatment facility in the Jeremy Ranch
area would be required to construct the proposed water
treatment _plant. If the water treatment plant 1is located
within 200 to 300 feet of the existing plant, land
acquisition may .not be as difficult or time consuming.
Pipelines would be laid in County and State road
rights-of-way. .

4) Cost to Benefit Ratio

Lumg Sum Costs

Purchase water rights: $3,018,000 (1,509 acre-feet at
$2,000 per acre-foot)

Annual Costs

Construction loan and
water rights annual :
payments: $09,900 (Total project cost =
$3,525,000)
Operation and .
maintenance: 102,000 (Includes pumping costs,
labor, overhead etc.)

Total annual cost $1,011,900
Flow rate potential = 1,875 gpm
Cost to benefit ratio = $540/gpm

Refer to Figure 29 for an itemized Opinion of Probable
Costs. ‘
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5) Governmental Approvals

Due to the complex design of a water treatment onlant, the
State Department of Health's approval process may not be
complete until Summer 1986. Approvals would also be
required from the Utah Department of Transportation, Summit
County, and the State Divisions of water Resources and
wildlife Resources. '

§) Timing

Winter 1984: Planning and preliminary design.

Spring 1985: Wwater rights Exchange Application.

Summer 1985: Start construction drawing design.

Winter 1985: Submit plans for approval.

Summer 1986: Plan approval secured.

Summer 1987:  Construction complete.

Summer 1987: Water available for delivery to Park City.

Due to the high cost per gallon of water delivered and the fact
that this approach meets only a small fraction of Park City's
future water supply requirements, this alternative 1is not
recommended.
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E. Smith-Morehouse Water Exchange (Alternative No. )

An exchange of irrigation quality water from the Weber River
drainage for fresh drinking water from mining tunnels south of
Park City 1is the basis of this alternative., Approximately 5.7
efs (4,340 gpm) of impounded reservoir water from the planned
enlarged Smith-Morehouse Reservoir would be released down the
Weber River to the Weber-Provo Oiversion Canal (Exhibit 8) just
east of Oakley. At that point, the 9.7 cfs (4,340 gpm) would be
diverted south through this existing canal and into the Prove’
River near Francis.

The water exchange would require the‘same amount of water to be
diverted from Ontaric Drain Tunnel No. 2, intercepted in.Ontario
Shaft No. 3, and pumped up toc Drain Tunnel No. l. The water
would then flow north through the mine tunnel, and into the
"~ Silver Creek bed near Utah State Highway 224 west of American
Flag Subdivision. If needed, a water treatment plant would be
constructed to purify the water prior to its 1nt;oducticn into
the system. This water 1s presently part of the mine water from
the mountains southwest of Park City that 1s allowed to flow
into Ontaric Shaft No. 2, east through Drain Tunnel No. 2 to
Drain Tunnel Creek, ‘and into the Provo River near Hailstone,
utah.

If the quality of the mining water 1is satisfactory, this
alternative would be a fresh water mining tunnel source similar
to the existing Judge/Anchor Tunnel. The following analysis is
based upon this condition. Should the water need treatment,
this alternative would become either a more expensive fresh
water source or an irrigation replacement source only.
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1) Physical water

' The exchange plan would be capable of supplying 7,000
gcre-feet (9.7 cfs) of water. This would only become
possible after the completion of the planned enlargement of
the Smith-Morehouse Reservolir. The water from this
reservoir cannot be considered physically availsble until
the new reservoir iIs filled.

There s presently 12 to 14 cfs currently flowing east
through Ontario Orain Tunnel No. 2. This is enough water to
allow 9.7 cfs (4,340 gpm) to be pumped up to Park City
without adverse effects. Water rights to downstream users
on this water are considered negligible. This drain tunnel
water is, therefore, considered available immediately.

2) Water Rights

The water exchange will require a financial ‘commitment to
the Weber Basin Water Conservancy. Distriet fer 7,000
acre-feet of new water impounded at the planned enlarged
Smith-Morehouse Reserveir. The annual cost for leasing
water rights 1Is estimated at current prices to be about
$850,000 per year. The entire 7,000 acre-feet must be
committed to as socon as possible or it will assuredly be
leased to others with similar water needs. It was assumed
that no water rights to downstream users have obligated the
flow in Ontario Drain Tunnel No. 2.

The Weber Basin Water Conservancy District would probably

require Park City to become annexed into its organization.
This would incur an indeterminate amount of taxes and fees.
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3) Land Acquisition

No land would need to be purchased. Easements and
agreements must be secured from United Park City Mines
Company to pump water up from Ontario Orain Tunpel No. 2.
Easements and agreements with the mining companies are very
difficult to secure, No other lands are involved with this
water exchange alternative.

4) Cost to Benefit Ratio

Annual Costs

Lease water rights: $ 850,000 (7,000 acre-feet at $121.00
per acre-foot)

Construction loan

payment: 63,150 (Total project cost =

' $454,000)

Operation and

maintenance: 425,000 (Includes pumping costs,
labor, overhead etc.)

Total annual cost $1,338,150*
Flow rate potential = 4,340 gpm
~ Cost to benefit ratio = $308/gpm

*The Weber Basin Water Conservancy District might help cost
share since its water rights would be involved.

Refer to Figure 30 for itemized Opinion of Probable Cost.
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5) Governmental Approvals

All reviewing procedures and governmental approvals are
predicted to be secured by the Winter of 1985. Construction.
could then begin in the Spring of 1986.

§) Timing

Winter 1983: Preliminary studies and final decision made. °
Autumn 1985: - Final design completed.

Winter 1985: Governmental approvals secured.

Spring 1986: Construction begins.

Autumn 1987: Project completion.

Winter 1987: Water available to Park City.

This water exchange alternative i1s not recommended because of
excessive costs for leasing water rights and pumping the water
up the mine shaft. Difficult easements and agreements with the
mining companies, as well as locating pumps and piping inside

deteriorating mine shafts make this alternative less attractive.
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F. Smith-Morehouse Transmission Pipeline (Alternative No. §)

R gravity pipeline 27 miles 1long with a water treatment plant
near the planned enlarged Smith-Morehouse Reservoir highlights
this alternative. About 9.7 c¢fs (4,340 gpm) of new lake water
would be fully treated and allowed to flow by gravity west to
Park City. This 1long, fresh-water transmission pipeline would
allow for municipal connections in all of the Kamas Valley,
Brown's Canyon area, and the Silver Creek Junction property east
of Park City.

1) Physical Water

This alternative would be capable of supplying 9.7 cfs
(4,340 gpm) of fresh drinking water to Park City. Aleng
with the existing source capacity of 3,510 gpm, the new
source meets Park City's forecast water requirements until
about 2005. A gravity‘ pipeline such as this would be free
of expensive pumping and pump maintenance costs. However,
the water for this pipeline would not be physically
available to Park City until the Winter of 1987.

2) WwWater Rights

Park City would need to lease 7,000 acre-feet each year from
the Weber Basin Water Conservancy District, all the
available new water from the planned enlarged
Smith-Morehouse Reservoir. This water would have to be
leased as soon as the District offers it. If Park City
waited until the completion of the reservoir enlargement to
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lease the new water, other water users would surely have
prior leasing arrangements on it. 1If Park City plans to use
the new Smith-Morehouse water in any way, it must begin
leasing the water at the earliest opportunity.

The Weber Basin water Conservancy District would probably
require Park City te become annexed into its organization.
This would incur an indeterminate amount of taxes and fees.

3) Land Acguisition

The lands in the immediate area of the planned enlarged
Smith-Morehouse Reservoir are part of Wasatch National
Forest. The Weber Basin Water Conservancy Oistrict would
need to obtain permits and easements from the Forest Service
in order te build the water treatment plant and section of
pipeline north of the plant. The'remaining pipeline is
planned to be installed within the State road
rights-of-way. No other easements and/or -land costs are
expected for this section.

4) Caost to Benefit Ratio

Annual Costs

Lease water rights: $ 850,000 (7,000 acre-feet at $121
per acre-foot)
Construction loan

payment: . 1,120,450 (Total project cost =
| $8,057,000)
Operation and
maintenance: 830,000 (Includes maintenance
costs, laber, overhead
etec.)
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Total annual cost  $2,050,450%
Flow rate potential = 4,340 gpm
Cost to benefit ratio = $472/gpm for municipal water

#*The Weber Basin water Conservancy District might help cost
share since its rights are involved.

Refer to Figure 31 for itemized Opinion of Probable Costs.

5) Governmental Approvals

Forest Service review and approval would definitely be
required. Formal approvals from the State Engineer and the
State Departments of Health, Transportation, and Parks and
Recreation should also be expected. The Utah DOivision of
Water Resources would require a review period for their
approvals as well. Additionally, the Environmental
Protection Agency would probably want the opportunity to
review and approve this alternative, The major approval
effort with this project would be the water treatment
plant. These approvals could be acquired by winter 1985.

) Timing

winter 1983: Preliminary studies and a final decision
made.

Autumn 1985: Final design complete.

winter 1985: Governmental approvals secured.

Spring 1986: Construction begins.

Autumn 1987: Project completion.

-Winter 1987: Water available to Park City.
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A fresh water gravity pipeline from the mountains down to Park
City 1is attractive 1in that no pumping costs would ever be
experienced. The pipeline is large enmough to allow a pump=free
transmission system. However, the length and the high initial
construction and annual water leasing costs make this
alternative too expensive.

- 107 -



G. Wweber River/Oakley Transmission Pipeline (Alternative No:. 7)

This alternative is very similar to No. 6, the Smith-Morehouse
Transmission Pipeline. In this proposed water supply project,
eleven and one-half miles of 22-inch gravity pipeline would be
eliminated. Instead, the Weber River would carry the design
flow of 9.7 cfs -(4,340 gpm) down to a water treatment plant
located east of Oakley at the mouth of the canyon. From-this
point, a pump station would move the treated water west aeross
the Kamas Valley and up to Park City. Fresh water connections
would still be available to potential customers in Kamas Valley
and along the pipeline route. The entire 7,000 acre-feet of
impounded new water from the planned enlarged Smith-Morehouse
Reservoir would need to be continuously leased by Park City.

1) Physical Water

As 1is the case with the longer pipeline from the enlarged
reservoir, this alternative would be capable of supplying
9.7 cfs (4,340 gpm) of municipal water to Park City. Rlong
with the existing source capacity of.3,510 gpm, the project
could meet Park City's forecast water requirements until
about the year 2003. The water needed for this plan would
not be physically available to Park City until the Winter of
1987. It was assumed that there would be no problems
associated with diverting the design flow from the weber
River at the site of the treafment plant east of Oakley.

2) Water Rights

Park City would need to lease 7,000 acre-feet each year from
the Weber Basin Water Conservancy District. This is all of

-
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the "avalilable new water from the planned enlarged
Smith-Morehouse Reservoir. This water would have to be
leased as soon as the District offers it. If Park City
waited until the completion of the reservoir enlargement to
lease the new water, other water wusers would surely have
prior leasing arrangements on it. If Park City plans to use
the new Smith-Morehouse water In any way, it must begin
leasing the water at the earliest opportunity.

The Weber Basin water Conservancy District would probably
require Park City to become annexed to its organizatioﬁ.
This would incur an indeterminate amount of taxes and fees.

3) Land Acquisition

The treatment plant 1s preliminarily sited on private land
east of Oakley (Exhibit 10). Arrangements to buy the land
needed for the entire treatment facility would have to be
made. The cost of acgquiring such real estate. was estimated
at about $50,000 (Figure 32). The pipeline route from the
plant west to Park City is planned to be built within State
road rights-of-way. Engineering coordination to secure
State permits would be needed prior to all pipeline
construction. Obtaining the . necessary land and permits is
not considered a handicap. '

4) Cost to Benefit Ratio

Annual Costs

Lease water rights: $ 850,000 (7,000 acre-feet at $121
per acre-foot)
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Construction loan
payment: : $ 836,900 (Total project cost =
' $6,018,000)
Operation and
maintenance: ‘ 310,000 (Includes pumping costs,
labor, overhead etc.)

Total annual cost $1,996,900+
Flow rate potential = 4,340 gpm
Cost to benefit ratio = $460/gpm for municipal water

*The Weber Basin Water Conservancy District might help cost
share since its water rights are involved.

Refer to Figure 32 for itemized Opinion of Probable Costs.

S) Governﬁental Approvals

Complete‘ review and approval procedures would be expected
from the Utah State Departments of Health and
Tréﬁsportation. The State Engineer and Division of Wwater
Resources would require reviews as well. The water
treatment faéility would probably require the most approval
work, with the Environmental Protection Agency possibly
becoming involved. This alternative should expect an
approval phase of at least 12 to 18 months. All approvals
are considered obtainable under existing regulations.

6) Timing

Winter 1983: Preliminary studies and a final decision..
Autumn 1985: Final design completed.
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Winter 1985: Governmental approvals secured.
Spring 15986: Construction begins.

Autumn 1987: Project completion.

Winter 15987: Water available to Park City.

This pipeline alternative has a high cost/benefit ratio.
Anticipated pumping (power) and maintenance costs and expensive
leasing of water rights create a high annual cost. Even though
this fresh water transmission line would allow for a single
municipal service zone from east Oakley to the planned
development near Iron Mountain (sub~-area No. §), it is not cost
competitive with the Park Meadows Wells.
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H. Park Meadows Well No. 2 (Alternative No. 8)

It is anticipated that a second Park Meadows well could be
drilled in the same proximity as the existing well. The
existing Park Meadows Well is located in a proven aquifer in the
Thaynes Formation. It can produce 3.34 cfs (1,500 gpm) with
only 30 feet of drawdown. A new well could produce in excess of
4.2 cfs (1,900 gpm). Replacement water for both wells is needed
only during the irrigation season, a maximum of six months each
year. ‘

The Park Meadows Well No. 2 is an excellent alternative because
the water would come from a known fresh water aquifer in the
central part of Park City. It could be pumped fairly
inexpensively as the vertical pumping lift is relatively low.
Pumped water could be stored in the two existing municipal
storage tanks in the immediate vicinity. However, this new
source must be coupled with an alternative that could provide
rTeplacement water to downstream water users during the
irrigation season. '

1) Physical Water

This alternative would supply approximately 4.2 cfs (1,900
gpm) of fresh drinking water. = Together with Park City's
existing source capacity of 7.8 cfs (3,510 gpm), and the
existing Park Meadows Well No. 1 with 3.3 cfs (1,500 gpm),
there would be a total of 15.4 cfs (6,910 gpm) available.
This is equal to the source capacity requirements forecast
for the year 2000. ‘
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2) water Rights

For year-round municipal use, approximately 1,530 acre-feet
of water rights must be obtained. Annual water rights'
leasing costs, using the Weber Basin water Conservancy
District's 1582 rates, would be $185,100 ($121 per acre-foot
X 1,530 acrleeet). An annual cost to purchase rights would
be approximately $425,500. '

3) Land Acguisition

The property invelved in this alternative is currently owned
by Park City Municipal Corporation.

4) Cost to Benefit Ratio

Ahnual Costs

Purchase water
rights:. $425,500 (1,530 acre-feet at $2,000
| per acre-foot)
Construction loan .
payment: 34,800 (Total pfoject cost =
$250,000)
Operation and
maintenance: 150,000 (Includes pump costs, labor,
overhead etc.)
Total annual cost $610,300
Flow rate potential = 1,500 gpm
Cost to benefit ratio = $321/gpm for municipal water
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Additional costs for replacement water during the irrigation
season must be considered as well. Refer to Figure 33 for
an itemized Opinion of Probable Costs. ' ‘

5) Governmental Approvals

Park City would need to apply for a test well permit to
drill and test pump a new well on the proposed Park Meadows
No. 2 well site. Once the well's flow capacity 1is known,
the City can purchase the water rights necessary for
diversion of the water into the system. An Exchange
Application can then be filed with the State Engineer's
Office. The other governmental approval required for
implementation of a new well and pumphouse on this site
would be that from the State Department of Health, Bureau of
Public water Supply. The critical path would be the water
rights acquisitidn and the State Engineer's approval.

) Timing .

Winter 1982: Preliminary studies and a final decision.
winter 1982: Apply for test well permit.

Spring 1983: Drill and test pump Park Meadows Well No. 2.
Spring 1583: Begin final design. ‘

Spring 1983: Make Exchange Application.

Summer 1584: Exchange Application approved.

Summer 1984: Final design completed.

Autumn 1984: Governmental approvals secured.

Winter 1984: Project completion.

Winter 1984: Water available to Park City.
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The recommended alternative 1is this new Park Meadows Well in
combination with the existing well. The ¢two wells would fit
appropriately into Park City's phased water source development
program and could be expected to help supply an adequate source

capacity to the year 2000.
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IX. SUMMATION

A, Conclusions
B. Recommendations

C. Implementation Plan
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1)

2)

3)

4)

5)

6)

IX. SUMMATION

A. CONCLUSIONS

Park City presently comprises 3,900 dwellling units.
This number of units will more than triple in the next
forty years.

The watef supply requirement for Park City involves
both the development of adequate water source capacity
and the acquisition of the proper amount of water
rights.

The existing water supply sources, including the Spiro
Tunnel gravity pipeline, can produce an average total
flow rate of approximately 3,500 gpm. This source
capacity allows for about 5,950 wunits, based upon the
recommended total water requirement per unit for. 1582.

Park City could increase 1its source capacity to
approximately 8,500 gpm if its presently developed
potential sources were approved and connected to the
water system. This source capacity would allow for
over 14,000 units.

The recommended source capacity requirement for indoor
demands 15.450 gpd per unit. The recommended source
capacity requirement for irrigation demands is 4,127
gpd per acre. A typicﬁl unit in 1982 averages 847 gpd.

It is in the best interest of Park City to meet with

Salt Lake City and negotiate a2 trade for ownership of
additional water rights in the Spiro Tunnel.
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7)

8)

9)

10)

11)

Park City presently controls 1,332 acre-feet of
year-round water rights. Additicnal irrigation season
and nbn-irrigation season water rights provide angther
870 acre-feet of water rights. Together, the rights
allow for use of 2,202 acre-feet and a minimum
diversion allowance of 3.23 c¢fs (1,450 gpm). Based
upon the recommended indoor water requirement of 450
gpd per unit, Park City's water rights allow about
4,630 units. '

Peak diversion allowances for 1rnigétion season water
rights allow Park City 6.1 ¢fs (2,740 gpm) of water.
Based upon the recommended indcor and outdoor water
requirement for 1982 of 847 gpd per unit, Park City's
water rights allow about 4,660 units. '

In the years to come, Park City needs to secure and
totally control enough additional year-round water

~rights to allow use of the source capacity needed to

adequately service all new development.

The peak demand period for Park City has historically
been July and August, Christmas holiday week, and
President's Oay weekend, regardless of ~ oeccupancy
rates. Data collected over a three-year period for
vail, Colorade, indicate a water use pattern similar to
that experienced in Park City.

A year-round water use pattern cannot opresently be
documented since proper data s unavailable. Once
sufficient water use records are collected, Park City
could possibly justify a reduction in its water source
and water rights requirements.
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12)

13)

14)

15)

16)

The recent approval by the State Engineer of the water
right for Salt Lake City's share of the Spiro Tunnel
water has greatly enhanced the total water source
capacity potential for Park City.

Park City should always maintain an acceptable natural
flow rate in the Golf Course creek by not diverting all
of the available flow from the Spiro Tunnel.

. -

In 1light of the locally developed physical sources and
the availability of water rights in the area, Park City
need not be immediately concerned with the development
of additional water sources outside the area.

Park City will continue toc heavily depend on mining
tunnel water sources. - The perpetual maintenance and
eventual deterioration of such abandoned mining tunnels
should be carefully considered.

- Additional development and annexation outside the Study

Area may require Park City to secure source capacity
and water rights in addition to that recommend.
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1)

2)

3)

4)

5)

)

7)

8)

B. RECOMMENDATIONS

Increase efforts to secure State Engineer‘approvals of
pending water rights applications.

File a claim for all water treated by the SBSID that
was originally generated by Park City = sewer
connections.

Secure ownership of up to 60 percent of the available
water rights in the Spiro Tunnel. Obtain additional
year-round municipal water rights consistent with
development of additional water source capacity.

Incorporate the existing Park Meadows Well into the
City's water system by 1587. BDrill and equip the
planned Park Meadows Well No. 2 by 1992.

Monitor flows from all water sources on a weekly basis
for a twelve-month period. Take water quality samples.

Continue to record overall water system use patterns on
a dally basis. Continue the current customer metering
program. Oetermine a total 12-month overall water use
curve for Park City.

Categorize each water customer by location, unit type,
and irrigation potentisal. Set up & comprehensive
12-month sampling program to substantiate total water

use for specific unit types.

Petition the State Engineer for return flow credits for
indoor water used during the non-irrigation season.
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$)

10)

11)

Adopt a water ordinance to require that newly annexed
developments supply Park City with sufficient water
rights and source capacity, or equivalent, consistent
with their water requirements.

Investigate the extent and expected cost of a perpetual
maintenance program for the mining tunnel water
sources. Evaluate the benefits of installing a
pipeline in each tunnel source.

Reexamine the water resource needs of Park City by the
year 1995.
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C. IMPLEMENTATION PLAN

Each recommendation necessitates positive action ir any
beneficial results are expected. Each step required to properly
augment the Park City water system is outlined below. Important
deadlines and anticipated expenditures are included. -

1) - Secure State Engineer Approvals.

a) Schedule a meeting between representatives from
the Park City Council, their water rights
attornéy, and their water resources engineer to
discuss actions needed to expedite State Engineer
approval of Exchange Application 1577, Change
Application ' a-11857, and Change Application
a-7899. Amend each to allow additional points of
diversion.

Deadline for meeting and _
amending applications: December 14, 1982

Estimated professional
fees: $1,500

b) Arrange a meeting with the State Engineer and
representatives from the City Council, their water
rights attorney, and their water resources
engineer to explain Park City's water development
plan and ask for a decision on Change Application
a-11857.

Deadline for setting
December meeting: December 21, 1982
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Deadline for meeting
_with State Engineer: Januyary 7, 1583

Deadline for a décision
by the State Engineer: January 21, 1983

Estimated professional
faes: ' $2,500

c) Petition for and éecure a decision from the State
Engineer regarding Exchange Application 1577 and
Change Application a-7899.

- Deadline: June 1, 1983

Estimated professional
fees: $1,500
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2) File

a claim on all SBSID treated water originally

generated by Park City sewer connections.

a)

b)

c)

Ask the City's water resource engineer to
determine the actual amount of water treated by
SBSID that was generated by units with sewer
connections in Park City. Instruct the water
rights attorney to meet with the State Engineer
and determine the possibility of approval for such
a claim. : ’ :

Deadline for report
to City Council: December 15, 1982

Estimated professidnal
fees: $4,000

Instruct the City's water rights attorney to fiie
a claim for this amount of water based upon Park
City's right of reuse.. The attorney needs to
research all claims on East Canyon Creek so as not
to file on water- already awarded to downstream
users.

Deadline for research
and filing of claim: .March 1, 1983

Estimated professional
fees: $2,000

The water resource engineer will need to show the
State Engineer how Park City plans to reuse this
water. Alternative No. 2 explains a possible plan
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of reusing the treated water for replacement water
during the 1irrigation season. Rll evidence of
Park City's plans to reuse thls water needs to be
presented with the filing of the claim.

Qeadline for evidence
of plans for reuse: March 1, 1983

Estimated professional
fees: ‘ $3,000

Park City should aggressively pursue this c¢claim as
approval would reserve the option to recirculate and
reuse water. and, thus, avold costly purchasing of
additional water rights. '
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3) Obtain additional year-round water rights .from the
Spiro Tunnel and elsewhere as needed.

a) Request Royal Street Land Company to perfect their
20 percent share (961 acre-feet) of Spiro Tunnel
water by December 1984.

Deadline for clear
title to Park City: December 1984

Estimated professional
fees: $1,000

b) Secure an agreement with Salt Lake City
Corporation to effect -a graduated trade of
equivalent water rights for Park City ownership of
Salt Lake water rights in the Spiro Tunnel.

Deadline for securing
an agreement with
Salt Lake City Corp.: December 1984

Estimated professional
fees: $6,000

c) Secure a second 20 percent share (961 acre-feet)
of Spiro Tunnel water by 1992. This 'can be

accomplished by direct purchase or indefinite
lease from:

1. Greater Park City Company:

Purchase 961 acre-feet of water
available from State Engineer approval
of Change Application a-11857.
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Estimated lump sum cost: $2,000,000

Estimated annual cost
(11X for 15 years): $278,000/year

Beaver Shingle Creek Irrigation Company:

Purchase equivalent shares of Deer Creek
Reservoir water to be traded to Salt
Lake City Corporation for ownership of
961 acre-feet in the Spiro Tunnel.

Estimated lump sum cost: $2,000,000

Estimated annual cost
(11% for 15 years): $278,000/year

. Davis and Weber Counties Canal Stock:

Purchase equivalent shares of water to
be traded to Salt Lake City Corporation
for ownership of 961 acre-feet in the
Spiro Tunnel

Estimated lump sum cost: $2,000,000

Annual cost
(11% for 15 years): $278,000/year

Weber Basin Water Conservancy District:

' Lease 961 acre-feet of water rights

indefinitely from the proposed enlarged
Smith-Mgorehouse Reservoir - and trade to

- 129 -



Salt Lake City Corporation for ownership
of 961 acre-feet in the Spiro Tunnel.

Estimated annual cost: $116,000/year

5. Weber Basin wWater Conservaney District:

Lease 961 acre-feet of water rights
indefinitely from East Canyon Reservoir
and trade to Salt Lake City Corporation®
for ownership of 961 acre-feet 1in the
Spiro Tunnel.

Estimated annual cost: $116,000/year

Meet with representatives of each of the above
entities. Decide which arrangement would be in
the best interest of Park City..

The Weber Basin Water Conservancdy District may
require Park City's annexation into its
organization. As a result, 2dditional taxes and
fees might be levied upon Park City.

Deadline to secure
an agreement: March 1, 1989

Deadline for securing
ownership of 961
acre-feet: May 1, 1989

Estimated professional
fees: ' $15,000
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d) Secure an additional 961 acre-feet of Spiro Tunnel
water by 1997.

Estimated lump sum cost: $3,000,000

Estimated professional
fees: $5,000
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4) Incorporate- the existing Park Meadows Well No. 1 into
the water system by 1987. By 1992, drill, equip, and
use the planned Park Meadows Well No. 2 for additional
source capacity. ' '

a) Secure ownership of enough water rights from the
Spiro Tunnel to allow pumping of 1,500 gpm from
Park Meadows Well No. 1.

Deadline for'ownership
of replacement water: December 1984

Estimated annual cost: $0.00 (Royal Street
Land Company share)

Estimated professional
fees: $5,000

b) Instruct the City's water resource engineer to
review approvals from the Bureau of 'Public Water
Supply for the use of the Park Meadows Well No. 1
as Park City's next water source.

Deadline for approvals
of the new source: December 1986

Estimated professional
fees: $2,000

c) Energize the existing 100 horsepower submersible
well pump to supply 1,100 gpm to the municipal
water system.
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Deadline for additional
1,100 gpm into system: June 1987

Estimated professional ,
fees: $1,000

d) Order, install, and secure approvals for a booster
pump to increase source capacity from the existing
well to 1,500 gpm.

Deadline for approval and
installation of the
booster: June 1991

Estimated lump sum cost: $15,000

e) The City Council should instruct its water rights
attorney to secure Park City ownership of
sufficient water rights from the Spirc Tunnel to

allow pumping of up to 1,500 gpm from the new Park
Meadows Well No. 2.

Deadline for ownershin
of replacement water: May 1, 1989

Estimated professional
fees: " $15,000

f) The water rescurce engineer for Park City should
file for and secure a well permit to drill another
well near the existing one.
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Deadline for securing
well permit: September 1, 1983

Estimated professional
fees: $2,000

g) If the test well successfully supplies the source
capacity needed, the City Cauncil should authorize
final design work for the Park Meadows Well No. 2.

Oeadline for final

engineering design: April 1, 1590

Estimated professional
fees: $35,000

h) Approval from the Bureau of Public Water Supply
needs to be secured to allow the No. 2 well as
Park City's next water source. ‘

Deadline for.approvals: September 1, 1990

Estimated professional
fees: $3,000

i) Bid proposals should be solicited and the
construction weork begun on the pump piping and

pumphouse building.

Deadline for completion
of construction: September 1, 1991
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Estimated construction
costs:

Estimated professional
fees:

$250,000

$10,000

$ Final constructlion and governmental approvals and

disinfection of the well

and piping should be

completed prior to introduction of the well source

into the system.

Deadline for completion
of final approvals and
disinfection:

Estimated professional
fees:

The maximum forecast capacity of
planned Pafk Meadows Well No. 2
Park City's total source capacity
capacity would be adequate to

June 1, 1992

$2,000

1,900 gpm for the
would then increase
to 6,910 gpm. This
'service all forecast

development in the Study Area to the year 2000.

- 135 -



5) Monitor flows'frqm all water sources on a weékly basis
for 12 menths.

a)

b)

Purchase and install weirs and chart recorders on
the Judge/Anchor Tunnel collection box, the
Theriot Springs collection box, the Spiro Tunnel
at the 6,600 foot station, the Spiro Tunnel
Gravity Pipeline, the Stahle Springs, and Sullivan
Spring.

‘Deadline for design: January 1, 1983

Deadline for
installation: February 1, 1983

Estimated Cost:
(6 X $1,500) $9,000

Estimated professional .
fees: ' $5,000

Obtain weekly averages of all flows from these
sources. Plot the flow rate versus the week of
the year for each source to determine its
production pattern.

Deadline: Data collection
taken weekly

Estimated professional
fees: $5,000
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c)

Obtain a sample for chemical analysis every six
months from each source. Obtain a sample for a
bacteriological analysis every two months from
each spring source.

Chemical Analyslis

Deadlines:
lst sample January 1983
2nd sample June 1983
3rd sample Oecember 1983
Estimated Cost: $2,160
($120/sample X 3 X 6 '
sources)

Estimated professional
fees: _ . $1,500

Bacteriological Analysis

Deadlines:
Every two months beginning
January 1983 through January
- ' 1584
Estimated Cost: $840
($20/sample X 7 X 6
sources)

Estimated professional
fees: $1,000
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d)

e)

£)

After one complete year of data collection, the
City's water resource engineer should evaluate the
results and determine a documented source capacity
for each monitored source. He should report his
conclusions to the City Council.

Deadline for data

collection and

evaluation, and

report to Council: - February 1, 1984 >

Estimated professional
fees: . $5,000

Following determination of each source capacity,
the City's water rights attorney should amend all
applicable water rights as needed to take full
advantage of all available water.

Deadline for filing
amendments: April 1, 1984

Estimated professional
fees: $4,000

Continue monitoring activities 1Iindefinitely on a
monthly basis to confirm production patterns.
Reevaluate if necessary.

Deadline: - Indefinitely

Estimated annual
professional fees: $6,000
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6€) Continue to monitor daily overall water use.

a) Check and/or install water meters on all service
lines to water users connected to the municipal
water system.

Deadline: June 1, 1983

b) Monitor and document daily readings from flow
totglizers on the outlet pipes of gravity-fed
tanks and the discharge pipes of pumps feeding
pressure-fed tanks.

Deadline for completion
of daily use data
collection: January 1, 1984

Estimated professional
fees: $1,500 per month

c) Top off .each tank every week and record the
reading on the totalizer to validate average
weekly use data.

Deadline to commence
accumulating average -

weekly use data: January 1, 1983

Estimated professional
fees: $1,000 per month
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d)

e)

f)

Authorize the City's water resource engineer to
compile all daily use and average weekly use data
and plot water use versus time for 365 days and 52
weeks, respectively.

Deadline for compllation
of accumulated data: January 15, 1984

Estimated professional
fees: ' ~ $5,000

Instruct the City's water resource engineer to
review the data c¢ollected during the one-year
period for daily water use, average weekly water
use, and .average. monthly water sales. The
engineer shall evaluate all data and recommend a
reduction or increase in the design source
capacity regquirement.

Deadline for
recommendation to
City Council: February 1, 1984

Estimated professional
fees: $8,000

The City's water resource engineer should then
negotiate with the Bureau of Public Water Supply
in an effort to lower Park City's source capacity
requirement, if so indicated.

Deadline for

completion of
negotiations: April 1, 1984
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g)

Estimated professional
fees: $5,000

The City's water resource engineer can then reduce
Park City's water right requirement, if the source
capacity requirement has been reduced. However,
if the source capacity requirement 1is increased,
the engineer will need to immediately determine if
Park City needs to purchase additional water
rights. | ' - ' :

Deadline for
recommendations to

City Council: April 15, 1984

Estimated professional
fees: $5,000
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7)

Set up a l2-month sampling program. Categorize each
water use. Substantiate water use for each unit type.

The water resource engineer shall supply the City
Council with an outline of each unit type and
correqunding.water use index.

a) The City's water resource engineer should meet
with representatives of the Public Works
Department and decide which actual units will be’
chosen as members of the sample group. The sample
units will represent each category of water use.
The categories are: house, condominium,
hotel/lodge, office/retail space, and restaurant.

Each sample unit will demonstrate a continuous
year-round cccupancy, consistent number of
residents, and similar outside irrigation systems.

Deadline for determining
sample units: December 15, 1982

Estimated profgssional
fees: $5,000

b) The water meter for each sample unit shall be read
and recorded every month for 12-months. All
sample units will be chosen such that occupancy is
typical for that unit type. Special attention
will be given to documented occupancy rates for
the hotel/lodge sample units.
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Degdline to commence
reading of sample unit
meters: Cecember 18, 1982

Dgadline for completion
of reading sample unit
meters: December 31, 1983

Estimated professional
fees: ' $2,000 per month

c) Every water customer should eventually be assigned
a water use index on the City's computer. Special
use types such as schools, churches, car washes,
athletic clubs, service stations, etc. are few in
number and need not be coded at this time.

Deadline: February 1, 1983

Estimated professional
fees: $3,000

d) A special daily reading of each sample unit meter
should be done during the eight peak water use
weeks in Park City. Occupancy in each unit should
be documented for each meter reading.

Deadline for completion
of special readings: December 31, 1583

Estimated professional
fees: $8,000
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e)

Park City's water resource engineer shall
interpret the sample unit data and report his
conclusions and water use projections to the City
Council. He will incorporate his evaluations with
those for Items "5" and "é" above when negotiating
with the Bureau of Public Water Supply for a

reduced source capacity requirement.

Deadline for report -
_ to City Council: February 1, 1984

Estimateq professional
fees: $10,000
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8)

Petition the State Engineer for return flow éredits.

a)

b)

c)

- Arrange a meeting of representatives from the Park

City Council, the Park City water rights attorney,
and Park City's water resource engineer to discuss
how much water canAﬁe claimed as return flow and
how much'Park»City's water right requirement can
be reduced.

Deadline: ' January 15, 1983

Estimated professional
fees: $3,000

Assign the City's water attorney to research
Change Applicatieon a-12125 (55-6702) for a
precedent. The attorney should then prepare and
submit a formal request to the State Engineer' to
reduce Park City's water right requirement based
upon return flow credits during the winter months.

Deadline: ‘February 15, 1983

Estimated professional
fees: - $5,000

Schedule a meeting with the State Engineer, the
City's water attormey, and the City's water
resource engineer to secure a final decision from
the State Engineer regarding Park City's water
rights requirement.

Deadline: March 15, 1983
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d)

e)

f)

Estimated professional
fees: $3,000

Assign the water resource engineer to evaluate the
beneficial results of the State Engineer’'s
decision, if favorable, and present his findings
to the Park City Council.

Deadline: April 1, 1983 »

Estimated professional
fees: $3,000

The City Council should have its water rights
attorney and water resource engineer amend all
applicable Park City water rights to take full
advantage of the State Engineer's decision.

Deadline: | May 1, 1983

Estimated professional
fees: $6,000

Request the watef resource engineer to prepare a
forecast for the City Council as to how long the
present amount of Park City approved water rights
will allow the existing source -capacity to be
used. '

Deadline: June 1, 1983

Estimated professional
fees: ' $3,000
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9)

Require newly annexed developments to donate physical
water, water rights, or equivalent. Rewrite the water
ordinance.

a)

b)

The City Council needs to revise their water
development fees to reflect the use of this Study
in determining the water requirements and water

rights of developments.

Deadliné for
ordinance: February 1, 1983

Estimated professional
fees: $2,000

The City Council needs to meet with its attorney
and engineer to draft and adopt an updated water
requirement ordinance based -upon the new source
capacity and water rights reguirements reported by
the watelr resource engineer.

. Deadline: June 1, 1984

Estimated professional
fees: $8,000
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10)

Forecast work and expenses to continually maintain the
mining tunnel sources. Estimate costs to install
pipeline throughout the mining tunnel sources but not
maintain them.

a) A representative for the City Council needs to
obtain an evaluation of the work required to
adequately maintain the Judge/Anchor Tunnel and
the Spiro Tunnel to the year 2000.

Deadline: - Febfuary 1, 1583

Estimated professional
fees: $2,000

b) A Council representative should take this l8-year
evaluation to several recognized mining
contractors for a formal bid for five years of
maintenance work.

A similar evaluation and solicitation of bids
should be done regarding the installation of a
suitably designed iron pipe throughout each mining
tunnel source. These bids shall be discussed,
along with the maintenance bids, by the City
Council and its water resource .engineer.

Deadline for bids: March 1, 1983

Estimated professional
fees: $4,000

- 152 -



11)

Reexamine water resource needs by 1995.

a)

b)

c)

AY

The water resource engineer should present to the
City Council the newly recognized water source and
water right requirements resulting from his
negotiations with the Bureau of Public Water
Supply and the State Engineer. He should also
inform Park City as to how long existing sources
and rights can adequately serve development in the®
Study Area (i.e. negotiated requirements based
upon the results obtained from Items "4"™ through
ng" above). '

Deadline to complete

negotiations and .

report results to

City Council: April 1, 1984

Estimated prcfgssional .
fees: $10,000

Plan to budget enough money to finance a
comprehensive water source and water rights
evaluation by the year 1995.

Deadline for budget
forecast: _ October 1, 1993

Take responsible action to assure the perpetuation
of records of water use in Park City. Continue to
budget for water rights and water resource

. planning.
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TABLE 1
COMPARISON OF POPULATION GROWTH PROJECTIONS
Park- City/Snyderville Basin Area

SBSID Summit Co.
Master Plan Call weber Planning
Year (1979) ERA Engineering Basin (1977)
logl/82 6,700 21,480 17,010 - -
1985 10,000 - 33,620 21,430 29,672 -
1990 18,300 44,710 26,330 34,951 -
1995 26,000 53,860 30,615 39,766 45,885+(1)
2000 35,000 63,310 32,380(2) 41,649 -
2010 44,500 - - - -
F 2020 54,000 - - - -

(1) Population for Summit County.

. (2) Population for year 1997.
Note: The Call study shows a maximum growth of 59,500 people.

COMPARISON OF RPOPULATION GROWTH
PROJECTIQONS - AREA WIDE
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TABLE 2
COMPARISON OF POPULATION GROWTH PROJECTIONS
. Park City Limifs

Park City
Call Master Plan
Year ERA Engineering (1972) APA(1)

1980-82 - © 11,200 17,000 5,000

1985 6,150 13,500 - 7,000-<10,000
ﬁ - 1990 7!500 16,000 - / $,000-15,000

1995 9,000 ‘ 18,000 _ - -

2000 11,000 _ 18,600(2) - -

2010 - - - -

2020 - - - ' - -

(1) APA Silver Creek Market Analysis.

(2) A projection for 1997.
LC:OW!PAF-'!ISQN OF PCQPULATION GROWTH Oﬂ—,ﬂ} TABLE

PROJECTIONS -~ PARK CITY : ‘ U |

(
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TABLE 3
COMPARISON OF TOTAL WATER USE
ﬂ SIMILAR UTAH EEMMUNITIES(I)
_— Average Use
wWater Outdoor Use : : Per Connection
System Index I(2)  Population  Connections Gal./Me. Gal./Day(3)
American Fork 6.6 10,462 2,558 24,090 | 751
Clinton : 7.4 3,629 $50 14,740 484
Layton 7.4 17,511 4,365 22,260 731
fLent 6.6 5,736 1,686 16,940 557
Ogden 6.3 68,978 19,424 27,060 889
Pleasant Grove - 6.6 7,074 1,966 36,920 1,213
Price 6.3 10,310 4,124 15,500 641
Provo 7.0 55,593 10,788 44,990 1,478

West Jordan 7.6 11,405 3,200 25,880 850

(1) Selected systems from Table 8, Hughes and Gross, 1979.
(2) Outdoor Use Index (I) as defined in Table &, Hughes and Gross, 1579.

(3) Calculations resulting from average total use per month divided by 30.44 days per
month. v
{

Park City, Utah will be assigned an outdoor use index of about 7 (™All outside
demand from domestic system; moderate amount of landscaping, average Utah climate).

COMPARISON OF TOTAL WATER UWSE BY
SIMILAR UTAH COMMUNITIES
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TABLE &

1981 PARK CITY HOUSING INVENTORY

Commercial
Single Multi- Office Area
Areas Family  Family  Hotel/Lodge(l) Jotal (Sg. Ft.)
1. 0ld Park City 473 402 & 942 175,340
2. Park City Resort 35 761 238 1,034 104,651
3a. Deer Valley 17 255(2) - 272 -
3b. Hillsides 1 - - 1 -
4. Commercial - 259 203 462 436,618
5. North Park City  _520  _ 651 2 1,193 _84,155
TOTALS 1,046 2,328 530 3,904 760,804

b [}

|

(1) Unit clusters greater than tri-plexes.

(2) The Park City Housing Inventory lists 383 multi-family units which includes 128
unfinished units not comnected to the water system.

1881 PARK CITY HOUSING INVENTORY
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TABLE 5 w
FORECAST OF DEVELOPED UNITS
WITHIN THE STUDY AREA )

Sub-Area 1982 1985 1950 1995 2000 2010 2020
1. 01d Town ' '
Park City 2,100 2,350 2,770 3,150 3,600 4,000 4,000
2. North o |
+ Park City 1,400 1,560 1,830 2,100 2,400 2,500 2,500
3. Deer valley 400 800 1,460 2,120 2,500 2,500 3,000
1982 Park

City Limits 3,900 4,710 6,060 7,410 8,500 9,000 9,500

4, Flagstaff

Mountain 0 0 o0 = 300 500 900 1,200
5. Thaynes

Canyon 0 8} 30 ) 100 150 200
6. Iron '

Mountain 0 0 100 . 200 300 400 500
7. Quarry o

Mountain C 50 100 . 200 300 350 400
-8. Round

Valley 0 o 200 350 550 850 1,000
9. Richardson ~

Flat 0 0 - 200 250 400 600 800

Total Units: 3,900 4,760 6,790 8,780 10,650 12,250 13,600

/

Commercial

Space _
(sg. ft.) 760,00C 850,000 1,000,000 1,200,000 1,300,000 1,300,000 1,300,000

Notes: Forecast based upon 12 years of historical growth in Park City (1970
to 1982).

" Includes adjustments for unit sizes and types. Hotel and lodge rooms
counted as 0.4 units each. :

EORECAST OF DEVELSPED UNITS WITHIN
THE STUDY AREA
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TABLE 6

AVERAGE DAILY FORECAST OF PARK CITY RESIDENTS
AND VISITORS DURING THE SKI SEASON(1)

Full-Time Residents(2)

Total visitors(2)

Total Population

Year " Low/Hich Low/High Low/High
i 1982 4,000/ 5,000 1,500/ 3,000 5,500/ 8,000
1985 4,500/ 6,500 2,000/ 4,500 6,500/11,000
1990 5,000/ 7,500 4,500/ 9,500 9,500/17,000
1995 6,000/ 9,500 7,000/13,500 13,000/23,000
2000 7,500/12,000 8,000/15,000 15,500/27,000
2010 8,500/14,000 8,500/15,500 17,000/29,500
2020 9,000/15,000 9,000/16,000 18,000/31,000

(1) Forecast of.full-time resident and average daily full-time visitor
population in the Park City area during the ski season.

(2) Based upon épproximate percentages of data in ERA, 1981 as applicable to

H . the study area.

y

AVERAGE DRAILY FORECAST QOF
PARK CITY RESIDENTS AND VISITORS
DURING THE SKI SEASON
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TABLE 7

AVERAGE DAILY/PEAK MONTH FORECAST OF PARK CITY RESIDENTS
AND VISITORS DURING THE SKI SEASON(1)
Total Visitors(2)

Full-Time Residents(2) Total Population

Year Cow/High Cow/High Low/High
1982 4,000/ 5,000 2,500/ 5,000 6,500/10,000
1985 4,500/ 6,500 4,000/ 7,500 8,500/14,000
1590 5,000/ 7,500 7,000/13,500 12,000/21,000
1995 6,000/ 2,500 9,000/17,500 15,000/27,000 )
2000 7,500/12,000 10,000/20,000 17,500/32,000
2010 8,500/14,000 10,500/21,500 19,000/35,000
2020 9,000/15,000 11,000/22,000 20,000/37,000

(1) Forecast of full-time resident and average daily/peak month full-time
visitor population in the Park City area during the ski season.

(2) Based upon approximate percentages of data in ERA, 158l as applicable to
the study area.

=

AVERAGE DAILY /PEAK MONTHM FORECAST QF
PARK CITY RESIDENTS AND VISITORS
DURING THE SK] SEASON .
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TABLE 8
PEAK DAILY/PEAK MONTH FORECAST OF PARK CITY RESIDENTS
AND VISITORS DURING THE SKI SEASON(1)
Full-Time Residents(2) Total Visitors(2) Total Population q
. Year Low/High Low/High Low/High

1582 4,000/ 5,000 §,000/10,000 10,000/15,000
1985 4,500/ 6,500 $,000/14,500 13,500/21,000
1990 5,000/ 7,500 13,500/22,500 18,500/30,000
1995 6,000/ 9,500 17,000/28,500 23,000/38,000°
2000 7,500/12,000 20,000/34,000 27,500/46,000
2010 8,500/14,000 21,000/35,000 29,500/49,000
2020 9,000/15,000 22,000/36,000 31,000/51,000

(1) Forecast of full-time resident and peak day/peak month full-time visxtor _
population in the Park City area during the ski season.

(2) Based upon approximate percentages of data in ERA, 198l as applicable to
the study area.

PEAK DAILY / PEAK MQONTH FORECAST QF
PARK CITY RESIDENTS AND VISITGHS

‘ DURING THE SKl SEASON
A
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TABLE 9
CDMPARISON OF AVERAGE DAILY WATER USE
AT SELECTED DEVELOPMENTS(1)
‘ Total Average Use

Water System Connections (gpd/conn.)

i Salt Lake City 63,000 974(2)
[ Bountiful 6,340 444(3)

UtahVSample Average 5,340 608(4)

Snowbird 470 324

Téton Village 532 250

Sweetwater 446 363

vail, Colorado(winter) - 800(5)

vail, Ccloradq(summer) - 400(S)

Park City, Utah 3,900 450(6)

(1) Selected from Table 24, Lam and Hughes, 1980.:

(2) Average of total water use (indoor and outdoor).

(3) Separate system for outdoor irrigation is used.

(4) Hypothetical "average" representing the mean for the study
by Hughes and Gross (1979).

(5) B8ased upon an average occupancy of & persons/unlt, and Lam
and Hughes (1580), pg. S.

(6) J. J. Johnson & Associates - Park City Water Resources
Study, 1982 - source requirements for 1982 peak indoor
demands only.

r’COMﬂARISON OF AVERAGE DAILY WATER ! o.’AL |
USE AT SELECTED DEVELOPMENTS ! U TABLE

L

< s

- 176 -




TABLE 10
FORECAST OF INDOOR WATER REQUIREMENTS

Based on Utah State Department of Heslth Requirement
of 800 gpd/unit for the Study Area

Total Daily : Demand
Year Units(l) : Volume(gal) Flowrate (gpm)(2)
1582 3,900 3,120,000 2,167
1985 4,760 ' 3,808,000 2,644 .
1990 6,790 5,432,000 3,772
1955 8,780 7,024,000 4,878
2000 10,650 8,520,000 5,917
2010 - 12,250 $,800,000 6,806
2020 ‘13,600 10,880,000 7,556

(1) From Table 5.

(2) Continuous 24-hour flowrate source capacity needed for
indoor demands only.

FORECAST OF INDOOR WATER
REQUIREMENT -~ STATE MHEALTH

DEPARTMVIENT REQUIREMENTS
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TABLE 11
FORECAST OF INDOOR WATER REQUIREMENTS(1)

Based on an Anticipated Actual Reguired Peak
Source Capacity of 450 gpd/unit for the Study Ares

i Total _ - Demand Indoor Déménd
Year Units(2) Volume(gpd) Flowrate (gpm)(3)
1582 ” 3,900 1,755,000 1,219
1985 4,760 - 2,142,000 1,488
1990 6,790 3,055,000 2,122

; 1995 8,780 3,951,000 | 2,744
2000 10,650 | 4,793,000 | 3,328
2010 12,250 5,513,000 3,828

i 2020 . 13,600 6,120,000 4,250

(1) Recommended indoor source capacity requirement.

(2) From Table 5.

(3) Continuous 24-hour flowrate source capacity needed for
indoor demands.

FORECAST OF INDOQR WATER
REGQUIREMENT = ANTICIPATED ACTUAL

AVERAGE DAILY SOURCE REGUIREMENT
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TABLE 12

AVERAGE WATER USE FOR SELECTED COMMERCIAL SPACES
(in Olympus Hills Mall, Salt Lake City)

Commercial Space  Gross Area(l) Annual Volume(2) Average Use(3)

Bowling Alley 22,000 s.f. 33,200 c.f. 0.03 gpd/s.f.
Grocery Store 23,500 18,500 0.02
Department Store 23,200 32,300 0.03

"Candy Store 2,064 o 7,200 0.07

Large Drug Store 29,400 27,500 0.02

Small Bank 1,550 2,300 0.03

Park City 1982 water

Resources Study - - 0.05

(1) From Manager, Olympus Hills Mall, June 1982.
(2) From Salt Lake City Water Department, May 1982. -
(3) Calculated for year comprising 365.25 days.

7

AVERAGE WATER UWUSE AT SELECTED

COMIMERCIAL SPACES TABLE
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TABLE 13

FORECAST OF POTENTIAL IRRIGABLE ACREAGES
' IN THE STUDY AREA

Sub-Area _ 1582 1985 1990 1995 2000 2010 2020
1. Old Town
Park City 105 120 140 160 150 205 210
2. North ‘ .
Park City 210 2348 275 31s 360 370 380
3. Deer Vvalley 50 100 185 265 310 320 330
1982 Park
City Limits 365 454 600 740 860 89s 920

4, Flagstaff

Mountain 0 0 13 8 &3 113 150
" 5. Thaynes )
Canyon 0 8] 5 11 15 - 3 30
é. Iron
- Mountain 0 0 20 40 &80 80 100
7. Quarry
Mountain 0 8 15 30 45 53 &0
8. Round
valley 8] (1] 40 70 - 110 170 200
9. Richardson | -
Flat .0 8] 40 50 80 120 180
Total Acres: 365 482 733 979 1,233 1,454 1,820
{ C1

FORECAST OF POTENTIAL IRRIGABLE | o] T‘
ACREAGE . J TABLE

Y13
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Year

1982
1985
1950

1995

2000
2010
2020
(1)
- (2)
- (3)

(4)

- (5)
(6)
(7

Refer to Section III, Water Source and Water Rights Reguirements.
Forecast requirements based on historic growth trend of about 70%

| TABLE 14
FORECAST OF OUTDOOR WATER REQUIREMENTS(1)

Based on 1.9 Acre-feet of Irrigation
Water Per Acre Per 150 Day Summer Season(2)

Paily Outdoor
Single Family(3) Multi-Family(4) Demand Volume(5)

Outdoor

Demand Flowrate(§)

732 gpm 314 gpm 1.51 MGal(7)
927 397 1.91
1,470 630 3.03
1,964 842 4.04
2,406 1,060 | 5.09
2,917 1,250 6.00
3,250 | 1.393 6.69

Recommended outdoor source capacity requirement.

new units being single-family,.

Forecast requirements based on historic growth trend of about 30%

new units being multi-family.

1,046 gpm
1,324
2,101
2,806
3,534
4,167
4,643

Total of single-family and multi-family outdoor daily demand volume.

Continuous 24-hour flow rate source capacity needed for outdoor demends.

Mcal =

million gallons.

FORECAST OF QUTDOOR WATER
REGQUIREMENT

TABLE

149
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TABLE 15
COMPOSITE FORECAST OF INDOOR AND OUTDOOR WATER REQUIREMENTS(1)

Forecasted for the Studv Area When Based On
State Health Requirements and State Engineer's Guidelines

Yesr Indoor Demand(2) Qutdoor Demand(3) Composite Demand Flow Rate

1982 2,167 gpm 1,208 gpm - 3,371 gpm
1985 2,684 1,469 5,113
1950 3,772 2,02 - ' 5,79
1995 4,878 2,710 7,588
2000 5,917 3,287 9,204
2010 6,806 3,781 - 10,587
' 2020 7,55 4,198 11,754

i (1) These required flow rates are not recommended. See Table 16
: and Section III for recommended ficw rates.

(2) From Table 10.

(3) Based upon 560 gpd per single family unit and 175 gpd per
"multi-family and hotel/lodge unit. Includes assumption of 70%
of the new units being single family with 30% as multi-family
and hotel/lodge units.

4

COMPOSITE FORECAST OF INDOOR AND
OUTDOQOR WATER REQUIREMENTS - STATE

HEALTH REGQUIREMENTS AND STATE
‘ ENGINEER GUIDELINES
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yesr
1982
1985
1990
1995
2000
2010
2020

TABLE 16
COMPOSITE INCOOR AND QUTDOOR WATER REQUIREMENTS(1)

Forecast for the Study Areas When Based On

Anticipated Actual Reguired Peak Source Capacities

Indoor Demand(2) Outdoor Demand(3) Comoosite Demand Flow Rate

1,219 gpm 1,046 gpm - 2,265 gpm
1,488 - 1,324 2,812
2,122 2,101 - - 4,223
2,744 2,806 . 5,550
3,328 3,534 6,862
3,828 4,167 7,995
4,250 4,643 8,893

(1) Recommended indoor and outdoor source éapacity requirements.
(2) From Table 11, Column 4.
(3) From Table l4, Column 5.

Commercial space water demands are included in Table 17, Total
Forecast of Water Source Requirements.

COMPOSITE FORECAST OF INDGQOR AND
OUTDOOR WATER REGUIREMENTS -
ANTICIPBATED ACTUAL AVERAGE OCAILY
SOURCE REGUIREMENTS
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TABLE 17

TOTAL FORECAST OF WATER SOURCE REQUIREMENTS
FOR THE STUDY AREA(1)

Year Indoor(2) Outdoor(3) Commercial(4) Total Flow(l)
' i
1982 1,215 gpm 1,066 gpm 26 gpm 2,291 gpm
1585 1,488 1,324 , 30 2,842
1990 2,122 2,101 35 4,258
1955 2,744 2,806 42 5,592
2000 3,328 3,534 45 6,907
2010 3,828 4,167 45 8,040
2020 4,250 4,643 | 45 | 8,938
(1) Recommended total source capacity requirément.

(2)
(3)
(4)

Per recommended Forecast of Indoor Water Requiiements, Table 1l1.
Per rscommended Forecast of Outdoor Water Requirements, Table l4.

Per Forecast of Developed Units, Table 5.

TOTAL FORECAST OF WATER SOURCE
REGUIREMENTS FOR THE STUDRDY AREA
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TABLE 18 '

EXISTING AND POTENTIAL SOURCE CAPACITIES

A. Existing Supply Sources:

_r Judge/Anchor Tuﬁnel 1,100 gpm
Alliance Tunnel 100 gpm

Theriot Spring a $00 gpm

Pacific Bridge Well - 210 gpm

Spiro Tunnel Gravity Pipeline* 1,200 gpm

Subtotal A 3,510 gpm

3. Potential Supply Sources:

Spiro Tunnel Pipeline and Pumphouse 2,840 gpm
Park Meadows Well / 1,500 me
Sullivan Springs . -592 gpm
Stahle Spring 85 apm

Subtotal B 5,017 gpm
Total of A and B ) 8,527 apm

*The approval granted by the State Engineer regarding the water
right for this diversion has been appealed and is subject to
change. I

EXISTING AND POTENTIAL
SQOURCE CAPACITIES

e
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TABLE 19
1982 PARK CITY LIMITS
COMPARISON OF SOURCE CAPACITIES AND WATER RIGHT REQUIREMENTS
Sheet 1 of 2
, Year 1982 1985 1990 1995 2000 2010 2020

1982 City Limits Units 3500 4710 6060 7410 8500 9000 9500
Source Capacity
(1) Source Capa-

city Required (gpm) 2265 2773 3614 4437 5121 5378 5606
(2) Existing Source ' ,

Capacity (gpm) 3510 3510 3510 3510 3510 3510 3510
i (3) Source Surplus/

(Deficit) (gom) 1245 737 (108) ( $27) (1611) (1868) (2096)
Diversion Allowance
(4) Required Di-

version Rights (cfs) 5.05 6.18 8.05 $.89 11.41 11.98 12.49
(s) Approved Di-

version Rights (cfs) 6.13  6.13  6.13 .13 6.13  6.13  6.13
(6) Rights Surplus/ : |
¥ (Deficit) (efs) 1.08 0.05 (1.92) (3.76) (5.28) (5.85) (6.36)
Water Rights
(7) Required water

Rights (ac-ft) 1674 2047 = 2664 3270 3771 3063 4137
(8) Approved Water
Rights (ac=-ft) 2202 2202 2202 2202 2202 2202 2202

($) Rights Surplus/
(Deficit)  (ac-ft) 528 155 ( 462) (1068) (1569) (1761) (1935)

(1) From Table 17.

(2) From Table 18. '

(3) Line (2) minus Line (1) = Line (3).
(4) From Table 27.

! (5) From Figure 1, high flow allowance.
(6) Line (5) minus Line (4) = Line (§).
(7) From Table 27.

(8) From Figure 1.

(9) Line (8) minus Line (7) = Line (9).

COMPARISON OF SOURCE CAPACITIES
AND WATER RIGHTS REGQUIREMENTS

18982 CITY LIMITS
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TABLE 19
; THE STUDY AREA
COMPARISON OF SOURCE CAPACITIES AND WATER RIGHT REQUIREMENTS
Sheet 2 of 2
Year 1982 1585 1990 1995 2000 2010 2020

The Study Area Units 3900 4760 6790 8780 10,650 12,250 13,600
Source Capacity
(1) Source Capa- -

city Required (gpm) 2291 2842 4258 5592 6507 8040 8938
(2) Existing Source ‘

Capacity (gpm) 3510 3510 3510 3510 3510 3510 3510
(3) Source Surplus/
(Deficit) (ggg) 1219 668 ( 748) (2082) (3397) (4530) (5428)

Diversion Allowance
(4) Reguired Di-

version Rights (cfs) 5.10 €.33 9.45 12.46 15.3% 17.91 19.92
(5) Approved Di- :

version Rights {cfs) 6.13 6.13 6.13 6.13 6.13 6.13 6.13
(6) Rights Surplus/ :

' (Deficit) (cfs) 1.03 (0.20) (3.36) (6.33) (5.26)(11.78)(13.79)

Water Rights :
(7) Required Water

Rights (ac-ft) 1674 2075 3100 4068 5020 5842 6497
(8) Approved water _
Rights (ac-ft) 2202 2202 2202 2202 2202 2202 2202

(9) Rights Surplus/
(Deficit) (ac-ft) 528 127 ( 898) (1866) (2818) (3840) (4295)

(1) From Table 17.
(2) From Table 18.
(3) Line (2) minus Line (1) = Line (3).
(4) From Table 27.
(5) From Figure 1, high flow allowance.
(6) Line (5) minus Line (4) = Line (8).
(7) From Table 27.
(8) From Figure 1.
(9) Line (8) minus Line (7) = Line (9).

COMPARISON OF SOQURCE CAPACITIES
AND WATER RIGHTS REQUIREMENTS

STURDY AREA
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TABLE 20
ESTIMATED AVERAGE SKI SEASON WASTEWATER FLOWS

For the East Canyon and ' ‘
Silver Creek Drainage Areas

East Canyon Silver Creek Totzal Average
Average Daily - Average Daily ' Daily
Year Wastewater Flow(l) Wastewater Flow(2)  Wastewater Flow H
1982 0.23 MGD 0.47 MGD 0.70 MGD
1985 0.32 - 0.6 0.95
1950 0.47 0.93 1.40
1995 0.60 1.20 1.80
2000 Q.70 1.40 2.10
2010 0.80 1.60 2.40

2020 ' 0.50 1.80 2.70

(1) Based upon an anticipated treatment of 33% of the total sewerage
flow from Park City.

(2) Based upon an anticipated treatment of 67% of the total sewerage
flow from Park City.

vV

1

ESTIMATED AVERAGE SKiI SEASGN
WASTEWATER FLOW

—
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TABLE 21
ESTIMATED PEAK SKI SEASON WASTEWATER FLOWS

For the East Canyon and Silver Creek
Wastewater Drainage Areas

East Canyon Silver Creek Total Average
Average Daily Average Daily - Daily ,
Year Wastewater Flow(l) Wastewater Flow(2)  Wastewater Flow
182 0.42 MGD 0.83 MGD 1.25 MGD
1985 0.58 - 1.17 1.75
1990 0.83 1.67 2.50 .
1995 1.02 2.03 3.05
2000 1.23 2.47 3.70
2010 1.32 . 2.63 3.95
2020 L3 2.73 | 4.10

(1) Based upon an anticipated treatment of 33% of the total sewerage
flow from Park City. -

(2) Based upon an anticipated treatment of 67% of the total sewerage
flow from Park City.

ESTIMATED PEAK SKI SEASON
\All\!i*rii\hhﬁtriiﬁﬂ FLOW
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Year
1982
1985
1950
1995
2000
2010
2020

TABLE 22

ESTIMATED AVERAGE IRRIGATION SEASON WASTEWATER FLOWS
FOR THE STUDY AREA

East Canyon and Silver Creek
Wastewater Orainage Areas

East Canyon Silver Creek Total Avefage
Average Daily Average Daily Daily '
Wastewater Flow(l) Wastewater Flow(2) Wastewater Flow(3)
0.23 MiD 0.45 MGD 0.68 MGD
0.28 0.55 0.83
0.40 0.79 1.19
c.51 ' 1.03 - 1.54
0.62 1.24 , 1.86
0.71 - 1.43 2.14
0.79 1.59 2.38

(1) Based upon an anticipated treatment of 33X of the total sewerage
flow from Park City. '

(2) Based upon an anticipated treatment of 67% of the total sewerage
flow from Park City.

(3) Based upon Table S, 2.5 people per unit, 70% occupancy, and 100
gpca* sewerage contribution.

*Gallons per capita per day.

Yy

-

ESTIMATED AVERAGE IRRIGATION
SEASON WASTEWATER FLOW
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TABLE 23
INDOOR RETROFIT WATER SAVING DEVICES FOR EXISTING RESIDENCES
From Table 11, Retrofit Devices for Existing Housing
AWWA wWater Consesrvation Management, 1981
Estimated
unit Unit Cost of
‘Water water Saved
' , Water Savings $/1,000
Fixture Device (Function) Savinags GPCD Gallons .
Toilet Two displacement 1/2 gal/flush 2.3 0-0.04
bottles flush(l)
Toilet  Water closet dam(l) 1 gal/flush 4.5 0.43-0.64
Toilet Dual-flush(l) 3-1/2 gal/flush 15.7 23.00
Shower Flow restrictor(2) 1-1/2 gpm 6.7 0.04-0.29
Shower Reduced flow shower 1-1/2 gpm 6.7 0.18-0.50
head(2)

Shower Cut-off valve(3) - - -
Faucets  Aerators(4) - | 0.5 1.40
Hot water Insulation(s) - 0.5 2.50
pipes .. .
Water Pressure-reducing . 3.0 2.90
hook-up valve(7)
Sources: (1) Water Conservation in California. California Dept. Water
Resources. Bull. 158, Sacramento, Calif. (May 1976). (2) Flack, J.E. ET AL.

Achieving Urban Water Conservation, A Handbook. Colorado water Res. Inst.
Completion Rept. 80. Colorado State Univ., Fort Collins, Colo. (Sept. 1977).
(3) Nelson, J.0. North Marin's Compendium of water Saving Ideas. North
Marin County Water Dist., Novato, Calif. (Aug. 1, 1976).

(1) Reduces water volume used.

(2) timits flow to 3 gpm.

(3) Limits duration of flow.

(4) Reduces splashing, enhances flow aesthetics, gives appearance of
greater flow.

(5) Automatically adjusts water temperature.

(6) Reduces warm-up time of water from fixture.

(7) Reguces pressure and water volume used.

\.

INDOOR RETROFIT WATER-SAVING ol S
DEVICES FOR EXISTING RESIDENCES , i j
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( INDOOR NEW WATER SAVING DEVICES FOR NEW CONSTRUCTION A

From Table 12, Devices for New Construction
~AWNWR_Water ConseTvation Management, 1981
Estimated i
Unit Unit Cost of
Water Water Saved
Water Savings $/1,000
Fixture Device (Function) Savings GPCD Gallons
Toilet Low=flush toilet . 2 gal/flush 10.0 0.43-0.64
. 3-1/2 gal/flush(1)
Toilet Two displacement 172 gal/flush 2.3 0-0.04
bottles(l)
Toilet Water closet dam(1l) 1 gal/flush 4.5 0.43-0.64,
Toilet Dual-flush(1l) - 3.1/2 gal/flush  15.7 23.00
Shower Reduced flow shower 1-1/2 gpm 6.7 0.18-0.90
head(2) '
Shower Cut-off valve(3) - - -
Shower Flow restrictor(2) 1-1/2 gpm 6.7 0.04-0.29 !
Faucets Aerators(4) - 0.5 1.40
Faucets Thermostatic mixing - - -
valve(5s) ’
Hot water Insulation(s) - 2.0 5.00
pipes .
Water Pressure-reducing - 3.0 1.20
hook-up valve(7) '
Appliances Water efficient dishe s-gal/cycie 2.0 8]
washing appliances{l) | !
Appliances Water-efficient l4-gal/cycle '3.5-7.0 1.20-2.41
clothes-washing
machines(l)
(1) Reduces water volume used. . |
(2) Limits flow to 3 gpm. ‘
(3) Limits duration of flow.
(4) Reduces splashing, enhances flow aesthetics, gives appearance of
greater flow.
(5) Automatically adjusts water temperature.
(6) Reduces warm-up time of water from fixture.
(7) Reduces pressure and water volume used.
INDOOR NEW WATER-SAVING
DEVICES FOR NEW CONSTRUCTION
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TRBLE 25

OUTDOOR NEW AND RETROFIT WATER-SAVING DEVICES

Estimated Estimated Estimated
wWater Savings Water Additional Unit Cost of
Percentage Range Savings Costs Water Saved
Device Function Total Qutdocr Use GPCD ($) $/1,000 Gal.
Reduce flow
rate to
Trickle-drip shrubs, .
irrigation trees, etc. 3 - 5% 2«3 $100 - $200 $7.75
Limits
irrigation
flows to
Automatic optimal
sprinkler watering
system conditions 12 60 $ 65 $0.80
Reduce
Alternative irrigation .
landscaping requirement 40% - - -

Source: AwwA 198l.

OUTDOOR NEW AND RETROFIT
WATER SAVING DEVICES
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TABLE 26

ANNUAL COST COMPARISONS OF THE ALTERNATIVES

No. Alternative

Annual Cost

Cost/Mater Ratio

1. Satellite Treatment Plants* ~

2. Recycle Wastewater Effluent®

3. East Canyon Springs Pipeline

4, East Canyon Creek Pipeline

5. Smith-Morehouse water Ekchange

6. Smith-Morehouse Reservoir Pipeline
7. Weber River/Oakley Pipeline\

8. Park Meadows Well No. 'z**

$1,946,00.00
215,818.00

| 2,383,384.00

1,011,900.00
1,338,150.00
2,050,450.00
1,996,900.00

610,300.00

$1,508.00/gpm
167.00/gpm
583.00/gpm
540.00/gpm
308.00/gpm
472.00/gpm
460.00/gpm
321.00/gpm

NOTES: Annual costs are based upon yearly payments for a construction
loan financed at 11 percent over 15 years.

The cost/water ratio is the annual cost divided by the flow rate

notential of the alternative.

* Alternatives 1 and 2 provide irrigation replacement water only.

*+ This alternative requires irrigation season replacement water.

ANNUAL COST COMPARISON
OF THE ALTERNATIVES
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TRBLE 27
SOURCE CAPACITY AND WATER RIGHTS REQUIREMENTS QVER TIME
water Source Water Rights
Service Areas over Time Units(l) Reguirements(2) Requirements(3)
1982 ‘
1982 City limits 3,9 2,265 gpm 1,674 ac-ft
Study Area 3,900 2,291 1,674
1985 |
1982 City limits 4,710 2,773 2,047
Study Area 4,760 2,842 2,075
1990 ‘
1582 City limits —~ 6,060 3,614 2,664
Study Area 6,790 4 4,258 3,100
1995
1982 City limits. 7,410 4,437 3,270
Study Area 8,780 5,592 4,068
2000
1982 City limits 8,500 5,121 ‘ 3,771
Study Area 10,6350 6,907 5,020
2010
1982 City limits . 9,000 5,378 3,963
Study Area A 12,250 8,040 5,842
2020 .
1982 City limits ¢,500 5,606 4,137
Study Area 13,600 8,938 6,497
1) Proportional density allocation per Table 5.
2) Total Source Capacity based upon unit requirements from Table 17. P
3) Computed water rights correspondent to required scurce capacity. Total of
both indoor/domestic and outdoor/irrigation water rights based upon
proportional uses shown in Table 17.
SOURCE CAPRPALCITY AND WATER

RIGHTS REGQUIREMENTS
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TRBLE 28
EXISTING SOURCES AND ALLOWABLE UNITS

Units Served(2)

Source Average Daily Volume(l)
Judge/Anchor Tunnel 1.73 MGD
Alliance Tunnel 0.14 MGD
Theriot Spring 1.15 MGD
Pacific Bridge well 0.30 MD
Subtotal  3.32
Spiro Tunnel Gravity Pipeline 1.73 MGD
Total 3.05 MGD

2,040
170

unit.

(1) Per Section IV, Existing Supply Sources.

(2) Based upbn the average 1982 water requirement of 847 gpd per

ALLOWABLE UNITS

) S —

(EXISTING SQURCES AND
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CHEMICAL ANALYSIS

Laboratory: Ford Chemical Client: Park City municipal Corp.
Address: Salt Lake City Project: Judge Tunnel Source
Sample No.: "Judge Tunnel" Date: March 8, 1974

Location: Judge Tunnel Certificate
, of Analysis: 74-763

Chemical: Results: Limits: Chemical: Results: Limits:

mg/1 - mg/l mg/1 - mg/l
Alkalinity as CaC03 100.0 - Ammonia as NH3-N - p
Arsenic as As 0.00 - 0.05 Barium as Ba 0.00 1.0
Bicarbonate as HCO3 121.2 - Boron as 8 0.00 - *
Cadmium as Cd C.000 0.010 Calcium as Ca 60.0 -
Carbon Dioxide, CO2 - - Carbonate as CO3 0.00 -
Chloride as Cl 0.50 250 Chromium as Cr C.00 0.05
Chromium as Cr(tot) - - Conductivity 405.7 umhos/cm
Copper as Cu c.01 1.0 Fluoride as F 0.35 1.4-2.4(1)
Hardness as CaC03 184.0 - Hydroxide as OH - -
Iron as Fe (diss.) - 0.09 - Iron as Fe(Total) . 0.12 0.3
Lead as Pb : 0.004 g.0S Magnesium as Mg - 8.10 -
Manganese as Mn 0.00 G.05 Mercury as Hg 0.000 0.002
Nickel as Ni - - Nitrate as NO3-N .77 10.0
Nitrite as NO2-N - - Phosphate PC4-P 0.20 -
Potassium as K 1.35 - Selenium as Se 0.00 0.01
Silica, Si02 (diss.) 0.60 - Silver as Ag 0.001 0.05
Sodium as Na - 1.80 - Sulfate as S04 86.0 1000
Suspended Sglids - - Total Diss. Solids 280.0 2000
Turbidity 0.30 5 NTU Zinc as Zn 0.05 5.0
pH Units 7.45 6.5-8.5

Note: Limits taken from Utah State Public Drinking water Regulations, Rev. 5-8l.
Consult Regulations to determine if limits are maximum or recommended.
(1) Depends on maximum daily air temperature.

JUDGE /ANCHOR

TUNNEL 1974 ) ey
CHEMICAL ANALYSIS NS
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- CHEMICAL ANALYSIS Y
Laboratory: State Health Client: Park City Municipal Corp.
Address: University of Utah Campus Project: Judge Tunnel Source

Salt Lake City, Utah
Sample No.: "Judge Tunnel® Date: May 11, 1981
Location: Judge Tunnel water Box Certificate
of Analysis: C 812107

Chemical: Results: Limits: Chemical: Results: LUimits:

mg/L mg/1 mg/1 mg/1
Alkaliﬁity as CaC03 95.0 - Ammonia as NH3-N - -
Arsenic as As 0.005 0.05 Barium as Ba < 0.05 1.0
Bicarbonate as HCO3 116 - Boron as B 0.065 -
Cadmium as Cd 0.001 0.010 Calcium as Ca 50 -
Carbon Dioxide, C02 <1 - Carbonate as C03 0 -
Chloride as Cl <2 250 Chromium as Cr < 0.005 0.05
Chromium as Cr(tot) - < 0.00S - Conductivity 320 umhos/cm
Copper as Cu 0.010 1.0 Fluoride as F 0.15 1.4-2.4(1)
Hardness as CaC03 160 - Hydroxide as OH 0.00 -
Iron as Fe (diss.) < 0.03 Iron as Fe(Total) 0.1l 0.3
‘Lead as Pb < 0.05 0.05 Magnesium as Mg -/ -
Manganese as Mn 0.015 0.05 Mercury as Hg 0.0001 0.002
Nickel as Ni < 0.0l - Nitrate as NO3-N 0.15 10.0
Nitrite as NO2-N < 0.05 - Phosphate PO4-P 0.05 -
Potassium as K - 1.0 - Selenium as Se < 0.001 0.0l
Silica, Si02 (diss.) 21.0 - Silver as Ag < 0.002 0.05
Scdium as Na 4.0 - Sulfate as S04 66.0 1000 I
Suspended Sclids - - Total Diss. Solids 220 2000
Turpidity 0.6 5 NTU Zinc as Zn 0.313 5.0
pH Units 8.2 6.5-8.5
Note: Limits taken from Utah State Public Drmkmg water Regulations, Rev. 5-81.
Consult Regulations to determine if limits are max:.mun or recommended.
(1) Depends on maximum daily air temperature. - h[

[ JUDGE /ANCHOR

TUNNEL 1981
\ CHEMICAL ANALYSIS
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CHEMICAL ANALYSIS
Laboratory: Ford Chemical Client: Park City Municipal Corp.
Address: Salt Lake City Project: Alliance Tunnel
Sample No.: "Alliance Tunnel® Date: March 8, 1974
Location: Alliance Tunnel- Certificate
of Analysis: 74-764

Chemical: Results: Limits: Chemical: Results: -Limits:

mg/1 mg/1 : mg/1 mg/1
Alkalinity as CaCO3 140.0 - Ammonia as NH3-N - -
Arsenic as As 0.00 0.05 Barium as Ba 0.00 1.0
Bicarbonate as HCO3 165.6 - Boron as B 0.00 -
Cadmium as Cd 0.000  0.010 Calcium as Ca 69.60 -
Carben Dioxide, 2 - - Carbonate as CO3 0.00 -
Chloride as Cl 1.00 250 Chromium as Cr 0.00 a.0s
Chromium as Cr(tot) - - Conductivity 498.0 umhos/cm
Copper as Cu _ 0.03 1.0 Flucride as F 0.36 1.4-2.4(1)
Hardness as CaC03  226.0 -  Hydroxide as OH - -
Iron as Fe (diss.) 0.10 - Iron as Fe(Total) 0.15 0.3
Lead as Pb . 0.025 0.05 Magnesium as Mg 12.40 -
Manganese as Mn 0.00 C.05 Mercury as Hg 0.000 0.002
Nickel as Ni - - Nitrate as NO3-N 0.85 10.0
Nitrite as NG2-N - - Phosphate PO4-P 0.26 -
Potassium as K l.44 - - Selenium as Se 0.00 - 0.01
Silica, Si02 (diss.) 0.47 - Silver as Ag 0.000 0.05 “
Sodium as Na 2.0 - Sulfate as S04 87.0 1000
Suspended Solids - - Total Diss. Solids 344.0 2000
Turbidity 0.17 5 NTU Zinc as ZIn 0.17 5.0
PH Units 7.90 6.5-8.5 i
Note: Limits taken from Utah State Public Drinking water Regulations, Rev. S5-81.
Consult Regulations to determine if limits are maximum or recommended.
(1) Depends on maximum daily air temperature.

ALLIANCE TUNNEL

1974

CHEMICAL ANALYSIS
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CHEMICAL ANALYSIS
Laboratory: State Health Client: Park City municipal Corp.
Address: University of utah Campus Project: Alliance Tunnel
Salt Lake City, Utah
Sample No.: "Alliance Tunnel® Date: May 11, 1581
Location: Alliance Tunnel Water Box Certificate
of Analysis: C 812106

Chemical: Results: Limits: Chemical: Results: Limits:

mg/1 mg/1 mg/1l mg/1
Alkalinity as CaC03 153.0 - Ammonia as NH3-N - -
Arseric as As 0.003 0.05 Barium as Ba < 0.05 1.0
Bicarbonate as HCO3 186.0 - Boron as B 0.055 -
Cadmium as Cd 0.002 0.0l0 Calcium as Ca $0.0 -
Carbon Dioxide, CR 2.0 - Carbonate as CO3 0.0 -
Chloride as Cl 1.0 250 Chromium as Cr < 0.05 0.05
Chromium as Cr(tot): < 0.05 - Conductivity 520 umhos/cm
Copper as Cu 0.015 1.0 Flucride as F 0.15 1.4-2.4(1)
Hardness as CaC03 282.0 - Hydroxide as OH g.00 -
Iron as Fe (diss.) < 0.03 - Iron as Fe(Total) 0.05 0.3
Lead as Pb 14.0 - 0.05 Magnesium as Mg 14.0 -
Manganese as Mn 0.010 0.05 Mercury as Hg <0.0001 ©.002
Nickel as Ni < 0.010 - Nitrate as NO3-N < 0.05 10.0
Nitrite as NO2-N < 0.05 - Phosphate PO4-P 0.04 -
Potassium as K 1.0 - Selenium as Se <0.001 c.0l1
Silica, Si02 (diss.) 14.0 - Silver as Ag <0.002 0.0s
Sodium as Na 8.0 - Sulfate as S04 125.0 1000
Suspended Solids - - Total Diss. Solids 360.0 2000
Turbidity 0.3 5 NTU Zinc as In 0.425 5.0
pH Urrits 8.1 6.5-8.5
Note: Limits taken from Utah State Public Drinking water Regulations, Rev. 5-81.
Consult Regulations to determine if limits are maximum or recommended.
(1) Depends on maximum daily air temperature.

" ALLIANCE TUNNEL
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CHEMICAL ANALYSIS

- CHEMICAL ANALYSIS
Laboratory: Utah State Health Department Client: Park City Municipal Corp.
Address: University of Utah Campus Project: Theriot Springs
Salt Lake City, Utah
Sample No.: "Theriot Springs” Date: January 27, 1975
Location: Theriot Springs Certificate
Overflow Pipe of Analysis: 74-1993
Chemical: Results: Limits: Chemical: Results: Limi;s:
A mg/1 mg/1 mg/1 mg/1

Alkalinity as CaC03 154.0 - Ammonia as NH3-N 0.00 -
Arsenic as As 0.00 0.05 Barium as Ba 0.00 1.0
Bicarbonate as HCO3 188.0 - Boron as B 0.0 -
Cadmium as Cd 0.003 0.010 Calcium as Ca 58.0 -
Carbon Dioxide, CO2 - - Carbonate as CO3 0.0 -
Chloride as Cl1 3.0 250 Chromium as Cr 0.002 0.05
Chromium as Cr(tot) = - Conductivity 410 umhos/cm
Copper as Cu 0.00 1.0 Fluoride as F 0.06 1.4<2.4(1)
Hardness as CaCC3 204.0 - qu;oxide as OH 0.0 -
Iron as Fe (diss.) 0.0l - Iron as Fe(Total) 0.01 0.3
Lead as Pb 0.006 0.05 Magnesium as Mg 14.0 -
Manganese as Mn 0.00 0.05 Mercury as Hg 0.0 0.002
Nickel as Ni 0.005 - Nitrate as NO3-N 0.35 10.0
Nitrite as NO2-N 0.00 - Phosphate PO4-P g.cl -
Potassium as K 1.0 - Selenium as Se 0.00 g.01

| Silica, Si02 (diss.) 12.0 - Silver as Ag 0.001  0.05
Sodium as Na 3.0 - Sulfate as S04 61.0 1000
Suspended Solids - - Total Diss. Solids 258.0 2000
Turbidity 0.3 5 NTU Zinc as ZIn 0.01 5.0
pH Units - 6.5 6.5-8.5
Note: Limits taken from Utah State Public Drinking Water Regulations, Rev. 5-81.
Consult Regulations to determine if limits are maximum or recommended.
(1) Depends on maximum daily air temperature. :

[ THERIOT SPRINGS (7
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CHEMICAL ANALYSIS

Laboratory: State Health Client: Park City municipal Corp.

Rddress: University of Utah Campus

Project: Theriot Springs
Salt Lake City, Utah

Consult Regulations to determine if limits are maximum of recomended
(1) Depends on maximum daily air temperature.

Sample No.: "Theriot Springs" -Date: August 20, 1981
Location: Theriot Springs Spigot on Pump Certificate :
Discharge Piping of Analysis: C 814960
Chemical: Results: Limits: Chemical: Results: Limits:
mg/1 mg/1 mg/1 mg/1
Alkalinify as CaC03 107.0 - Ammonia as NH3-N <0.01 -
Arsenic as As 0.002  0.05 Barium as Ba <0.05 1.0
Bicarbonate as HCO3 130.0 - Boron as B <0.05 -
Cadmium as Cd < 0.001 0.010 Calcium as Ca 38.0 -
Carbon Dioxide, CO2 2.0 - Carbonate as CO3 0.0 -
Chloride as Cl 2.0 250 - Chromium as Cr < 0.005 0.05
Chromium as Cr(tot) <0.005 =« Conductivity 300 wmhos/cm
Copper as Cu < 0.010 1.0 Fluoride as F 0.10 1.4-2.4(1)
Hardness as CaCO03 152.0 - Hydroxide as OH 0.00 -
Iron as Fe (diss.) - - Iron as Fe(Total) 0.05 0.3
Lead as Pb < 0.005 0.05 Magnesium as Mg 14.0 -
Manganese as Mn < 0.010 0.05 Mercury as Hg <0.0001 0.002
Nickel as Ni < 0.010 - Nitrate as NO3-N 0.50  10.0
Nitrite as NO2-N <0.05 - Phosphate PO4-P .02 -
Potassium as K 1.0 - Selenium as Se < 0.001 g.0l
Silica, Si02 (diss.) 16.0 - Silver as Ag <0.002 0.0s
Sodium as Na 4.0 - Sulfate as SG& 49.0 1000
Suspended Solids - - Total Diss. Seolids 1%4.0 2000
Turbidity 0.2 S NTU Zinc as Zn 85.0 5.0
pH Units 8.0 6.5-8.5
Note: Limits taken from Utah State Public Dnnking water Regulations, Rev. 5-81.

 THERIOT SPRINGS

1981

CHEMICAL ANALYSIS

P - X - D



BACTERIOLOGICAL ANALYSIS

Laboratory: Utah State Health
Address: Salt Lake City, Utah

" Sample No.: ™Theriot Sprinmgs"
Location: Theriot Springs

Results: Negative (zero count)

Clieht: Park City Municipal Corp.
Project: Theriot Springs

Date:

‘Certificate
of Analysis: 04492

Comments: Saﬁple taken after treatment.
NOTE: This source water is only considered acceptable for human consumption if

it has been treated. The raw spring water, prior to treatment, will not
be considered acceptable.

August 20, 1981

1981

I THERIOT SPRINGS
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CHEMICAL ANALYSIS —‘)
Laboratory: Ford Chemical ~ Client: Park City Municipal Corp.
Address: Salt Lake City, Utah Project: Pacific Bridge well -
Sample No.: "Pacific Bridge well” Date: April 4, 1974
Location: Pacific Bridge Well Certificate
Park City, Utah of Analysis: 74-1213

Chemical: Results: Limits: Chemical: Results: Limits:

mg/1 mg/1 mg/1 mg/1
Alkalinity as CaCO3 120.0 - Ammonia as NH3-N - -
Arsenic as As 0.00 0.05 Barium as Ba Q.00 1.0
Bicarbonate as HCO3 145.4 - Boron as B 0.00 -
Cadnium as Cd 0.000 0.010 Calcium as Ca 52.0 -
Carbon Dioxide, CO2 - - Carbonate as CO3 0.00 -
Chloride as Cl 22.0 250 Chromium as Cr 0.00 0.05
Chromium as Cr{tot) - - Conductivity 531.0 ymhos/cm
Copper as Cu " 0.05 1.0 Flucride as F 0.38  1.4-2.4(1)
Hardness as CaC03> 240.0 - Hydroxide as OH - -
Iron as Fe (diss.)  0.10 Iron as Fe(Total) 0.12 0.3
Lead as Pb 0.00 0.05 Magnesium as Mg 26.4 -
Manganese as Mn 0.00 0.05 Mercury as Hg 0.000 0.002
Nickel as Ni - - Nitrate as NO3-N 4.60 10.0
Nitrite as NO2-N - - Phosphate PO4-P 0.25 -
Potassium as K " 1.10 - Selenium as Se 0.00 0.01
Silica, Si02 (diss.) 0.20 - Silver as Ag 0.000 0.05
Sodium as Na 11.5 - Sulfate as S04 110.0 1000
Suspended Solids - - ' Total Diss. Solids 367.0 2000
Turbidity 0.05 5 NTU Zinc as In 0.1s 5.0
pH Units 7.4 6.5-8.5
Note: Limits taken from Utah State Public Drinking water Regulations, Rev. 5-8l.
Consult Regulations to determine if limits are maximum or recommended.
(1) Depends on maximum daily air temperature. '
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Laboratory:

Address:

University of Utah
Salt Lake City, Utah

CHEMICAL ANALYSIS

Utah State Health Department

Client:

Park City Municipal Corp.

Project: Pacific Bridge well

Consult Regulations to determine if limits are maximum or recommended.
(1) Depends on maximum daily air temperature.
*Results exceed secondary contaminant levels, but are not considered harmful.
Staining of hardward and laundry could occur.

Sample No.: "Pacific Bridge well® Date: September 18, 1580
Location: Pacific Bridge well Certificate
Park City, Utah of Analysis: C 804154

Chemical: Results: Limits: Chemical: Results: Limits:

mg/1 mg/1 mg/1 mg/1
Alkalinity as CaC03 103.0 - Ammonia as NH3-N < 0.l -
Arsenic as As < 0.001 0.05 Barium as Ba < 0.05 1.0
Bicarbonate as HCO3 126.0 - Boron as B < 0.05 -
Cadmium as Cd < 0.001 0.010 Calcium as Ca €6.0 -
Carbon Dioxide, CO2 2.0 - Carbonate as CO3 0.0 -
Chloride as Cl 52.0 250 Chromium as Cr < 0.005 0.05
Chromium as Cr(tot) < 0.005 - Conductivity 605 umhos/cm
Copper as Cu -<0.10 1.0 Fluoride as F 0.10 1.4-2.4(1)
Hardness as CaC03 272.0 - Hydroxide as OH 0.00 -
Iron as Fe (diss.) - - Iron as Fe(Total) 1.70 0.3
Lead as Pb <0.10 0.05 Magnesium as Mg 26.0 -
Manganese as Mn 0.030 0.05 Mercury as Hg 0.0002 0.002
Nickel as Ni <0.010 - Nitrate as NO3-N 4,15 10.0
Nitsite as NO2-N <0.05 - Phosphate PO4-P < 0.03 -
Potassium as K 1.0 - Selenium as Se < 0.001 0.0l
Silica, S$i02 (diss.) 17.0 - Silver as Ag < 0.002 0.05
Sodium as Na 18.0 - Sulfate as SO4 1061 1000
Suspended Sclids - - Total Diss. Solids 356 2000
Turbidity+ 8.0 S NTU Zinc as In* 40.0 5.0
pH Units 8.1 6.5-8.5

. §

Note: Limits taken from Utah State Public Orinking water Regulations, Rev. 5-81l.

—
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PACIFIC BRIbGE WELL TEST NO. 2 - 300 FOOT SETTING

Depth to
Time Water Level Flow Rate
(Feet) (gpm)
09:00 30.0 0
09:30 121.5 205
10:00 A 139.0 192
10:30 142.0 183
11:00 145.0 178
11:30 146.0 172
12:00 : 147.5 167
12:30 147.5 167
13:00 147.5 167
13:30 147.5 167 -
14:00 147.5 187
14:30 ' 237.5 267
15:00 255.0 ' 277
15:30 . 256.0 ‘ 266
16:00 25%.0 263
16:30 259.0 263
17:00 : 259.0 - 263
300 I — -
250 | PO
200 | __ o |
@ﬁ#
DEPTH . *\\\‘“
: o
(Feet) - ® \\\“\‘\\,\o -
W @ I
100
‘ , ] X N A H
0 100 200 300
FLOW RATE
(gpm)

'PACIFIC BRIDGE I

i"mGURE
WELL 1977 . |
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'PACIFIC BRIDGE WELL TEST NO. 2 - 350 FOOT SETTING
July 13, 1982
' Depth to
Time Water Level Flow Rate
(Feet) | (gpm)
08:00 20.0 c
08:30 237.0 226
09:00 276.0 226
09:30 292.0. . 226
10:00 303.0 226
10:30 311.0 - 224
11:00 299.0 212
11:30 250.0 210
12:00 292.0 210
12:30 292.0 207
13:00 293.0 207
15:00 294.0 207
16:00 294.0 207
17:00 315.0 214
18:00 314.0 212
19:00 315.0 212
300
DEPTH
(feet)
200
100
0
100 200 300
, FLOW RATE (gpm)
WELL 1882 ,i“:;

GUMP DRAWDDWN CURVE
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CHEMICAL ANALYSIS

Laboratery: Ford Chemical Client: Park City Municipal Corp.
Address: Salt Lake City, Utah Project: Spiro Tunnel
Sample No.: "Park City - Source "West Orift® Date: March 2, 1971

Location: Spiro Tunnel, West Drift - Certificate
" of Analysis: 71-427 r
Chemical: Results: Limits: Chemical: » Results: Limits:
mg/1 mg/l | mg/1 mg/1
Alkalinity as CaC03 150.0 - Ammonia as NH3-N - -
Arsenic as As 0.00 0.05 Barium as Ba 0.05 1.0
Bicarbonate as HCO3 181.0 - Boron as 8 0.10 - -
Cadnium as Cd g.00 ~ Q0.010 Calcium as Ca 120.0 -
Carbon Dioxide, CO2 - - Carbonate as CO3 2.50 -
Chloride as Cl 12.0 250 Chromium as Cr 0.00 0.05
Chromium as Cr(tot) . 0.00 - - Conductivity 990.6 umhos/cm
Copper as Cu " 0.06 1.0 Fluoride as F 0.76 1.4-2.4(1)
Hardness as Ca(03 471.0 - ' Hydroxide as OH - -
Iron as Fe (diss.) 0.28 - Iron as Fe(Total) = 0.31 0.3
Lead as Pb 0.00 0.05 Magnesium as Mg 41.7 -
Manganese as Mn  0.00 0.05 Mercury as Hg 0.00 0.002
Nickel as Ni - - Nitrate as NO3-N 1.20 10.0
Nitrite as NO2-N - - Phosphate PO4-P 0.88 -
Potassium as K 2.00 - - Selenium as Se 0.00 0.0l
Silica, Si02 (diss.) 0.00 - Silver as Ag 0.0l 0.05
Sodium as Na 3.00 - Sulfate as S04 275.0 1000
Suspended Sclids - - Total Diss. Sclids é634.0 2000
Turbidity - ‘5 NTU Zinc as In 0.04 5.0
pH Units 7.10 €.5-8.5

Note: Limits takem from Utah State Public Orinking water Regulations, Rev. 5-81.
Consult Regulations to determine if limits are maximum or recommended.
(1) Depends on maximum daily air temperature.

' SPIRO TUNNEL

1971
CHEMICAL ANALYSIS
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CHEMICAL ANALYSIS

Consult Regulations to determime if limits are maximum or recommended.
(1) Depends on maximum cdaily air temperature.

Laboratory: Ford Chemical Client: Park City Municipal Corp.
Address: Salt Lake City, Utah Project: Spiro Tunnel
Sample No.: "W.E.S. #1" Date: February 15, 1974
Location: Spiro Tunnel, Wwest Orift Certificate
of Analysis: 74-676

Chemical: Results: Limits: Chemical: Results: Limits:

mg/1 mg/1 mg/1 mg/1
Alkalinity as CaC03 128.0 - Ammonia as NH3-N - -
Arsenic as As 0.00 0.05 Barium as Ba 0.01 1.0
Bicarbonate as HCO3 155.0 - Boron as B 0.00 -
Cadnium as Cd 0.000  0.010 Calcium as Ca 104.0 -
Carbon Dioxide, CO2 - - Carbonate as CO3 0.00 -
Chloride as Cl 2.0 250 Chromium as Cr 0.00 0.05
Chromium as Cr(tot) - - Conductivity 947.0 umhos/cm
Copper as Cu 0.00 1.0 Fluoride as F 0.46 1.4-2.4(1)
Hardness as CaC03 410.0 - Hydroxide as OH - . -
Iron as Fe (diss.) 0.20 - _Iron as Fe(Total) 0.25 0.3
Lead as Pb 0.001 0.05 Magnesium as Mg 36.0 -
Manganese as Mn 0.00 0.05, Mercury as Hg 0.00 0.002
Nickel as Ni - - Nitrate as NO3-N 0.99 10.0
Nitrite as NO2-N - - Phosphate PO4-P 0.10 -
Potassium as K 2.36 - Selenium as Se 0.00 0.01
Silica, Si0D2 (diss.) 0.48 - . Silver as Ag 0.003 0.05
Sodium as Na 27.60 - Sulfate as S04 327.50 1000 .
Suspended Sclids - - Total Diss. Solids £54.0 2000 .
Turbidity 0.66 5 NTU Zinc as Zn 0.03 5.0
pH Units 7.55 €.5=8.5
Note: Limits taken from Utah State Public Drznking water Regulations, Rev. 5-81.

1974

\—
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CHEMICAL ANALYSIS

~

Laboratory: Ford Chemical Client: Park City Municipal Corp.
Address: Salt Lake City, Utah Project: Spiro Tunnel
Sample No.: West Drift Date: February 22, 1975
Location: Spiro Tunnel, Certificate
13,650 Feet From Portal of Analysis: 79-1037
——— ——— == <

Chemical: Results: Limits: Chemical: Results: Limits:

mg/1 mg/1 mg/1 mg/1
Alkalinity as CaC03 144.0 - * Ammonia as NH3-N - -
Arsenic as As* 0.54 0.05 Barium as Ba .01 1.0 )
Bicarbonate as HCO3 175.68 - Boron as B 0.07 -
Cadnium as Cd <0.001 0.010 Calcium as Ca 110.4 -
Carbon Dioxide, COR - - Carbonate as CO3 < 0.0l -
Chloride as C1 < 0.01 250 Chromium as Cr < 0.001 0.05
Chromium as Cr(tot) < 0.001 - Conductivity 825 umhos/cm
Copper as Cu 0.012 1.0 Fluoride as F 0.16 1.4-2.4(1)
Hardness as CaC03  444.0 - Hydroxide as OH - -
Iron as Fe (diss.) 0.202 . -~ Iron as Fe(Total) 0.262 0.3
Lead as Pb < 0.001 0.05 Magnesium as Mg - 40.32 -
Manganese as Mn 0.025 0.05 Mercury as Hg < 0.0002 0.002
Nickel as Ni < 0.001 - Nitrate as NO3-N 0.20 10.0
Nitrite as NO2-N- < 0.01 - Phosphate PQ4-P - -
Potassium as K 1.779 - Selenium as Se < 0.001 0.01
Silica, Si02 (diss.) 14.50 - Silver as Ag < 0.001 0.05
Sodium as Na 5.12 -~ Sulfate as S04 292.0 1000
Suspended Solids - - Total Diss. Solids 538.0 2000
Turbidity 0.58 5 NTU Zinc as ZIn 0.058 5.0

7.68 6.5-8.5  Surfactants MBAS < 0.05 -

pH Units

Note: Limits taken from Utah State Public Drinking Water Regulations, Rev. 5-81.
Consult Regulations to determine if limits are maximum or recommended.

(1) Depends on maximum daily air temperature.
- #Exceeds "Primary Drinking Water Standards,™ Rev. 5-81, Utah Board of Health.

- 1879
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Laboratory:

CHEMICAL ANALYSIS

1974

GHEMICAL ANALYSIS

Ford Chemical Laboratory Inc. Client: Bush & Gudgell
Rddress: 40 West Louise Avenue Project: Thayne Shaft - Park City
Salt Lake City, Utah near Spiro Tunnel

- Sample No.: "Thayne Shaft" Date: March 25, 1974

: Sample taken March 20, 1974

' Certificate
Location: Thayne Shaft - Park City of Analysis: 74-969
Chemical: Results: Limits: Chemical: Results: Limits:
mg/1 mg/1 mg/1 mg/1l

Alkalinity as CaCO3  60.0 - Aluminium as Al 0.00 -
Arsenic as As .00 - 0.05 Barium as Ba 0.00 1.0
Bicarbonate as HMCO3 72.70 - Boron as B 0.00 -
Cadmium as Cd 0.000 0.010 Calcium as Ca 59.20 -
Cyanide as CN 0.00 - Carbonate as CO3 0.00 -
Chloride as Cl 0.50 250 Chromium as Cr 0.00 0.05
Chromium as Cr(Hex) 0.00 - Conductivity 449.1 umhos/cm
Copper as Cu 0.00 1.0 Fluoride as F 0.74 1.4-2.4(1)
Hardness as CaCQ3 210.0 - Hydroxide as OH - -
Iron as Fe (filt.) c.10 - Iron as Fe(Total) 0.12 0.3
Lead as Pb 0.000 0.05 Magnesium as Mg 14.80 -
Manganese as Mn 0.00 0.05 Mercury as Hg 0.000 0.002
Nickel as Ni - - Nitrate as NO3-N 0.58 10.0
Nitrite as NO2-N - - Phosphate P04 0.33 -

. Potassium as K 2.40 - Selenium as Se 0.00  0.01
Silica, Si02 (diss.) 0.55 - Silver as Ag 0.000 0.05
Sodium as Na 5.40 - Sulfate as SO4 154.0 1000
Suspended Sclids - - Total Diss. Solids 310.0 2000
Turbidity 0.12 JTU 5 NTU Zinc as In 0.13 S.0
pH Units 7.50 6.5-8.5
Note: Limits taken from Utah State Public Orinking water Regulations, Rev. 5-81.
Consult Regulations to determine if limits are maximum or recommended.

(1) Depends on maximum daily air temperature.
4 A =
THAYNES SHAFT o
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CHEMICAL ANALYSIS

Laboratery: Ford Chemical , Client: Park City Municipal Corp.
Address: Salt Lake City, Utah Project: Park Meadows well
Sample No.: "Park Meadows Well" Date: OQOctober 3, 1976
Location: Park Meadows Well, i Certificate oo
Well Discharge Pipe » of Analysis: Chemical - 79~007461

Bacteriological - 79-015068

m————
—

Chemical: Results: Limits: Chemical: Results: Limits:
' mg/1 - mg/l ' mg/1 mg/1
Alkalinity as CaC03 188.00 - Ammonia as NH3-N - s
Arsenic as As <0.001 0.05 Barium as Ba 0.220 1.0
Bicarbonate as HCO3 229.36 - Boron as B 0.020 -
Cadmium as Cd <0.00l 0.010 Calcium as Ca 123.20 -
Carbon Dioxide, CO2 - - Carbonate as CO3 < 0.01 -
Chloride as Cl 18.0 250 Chromium as Cr 0.001 0.05
Chromium as Cr{tot) <0.001 - Conductivity 670 umhos/cm
Copper as Cu - 0.056 1.0 Fluoride as. F 0.14 1.4-2.4(1)
Hardness as CaCQ03 340 - Hydroxide as OH - -
Iron as Fe (diss.)  0.065 - Iron as Fe(Total) 0.250 0.3
Lead as Pb < 0.001 0.05 Magnesium as Mg - 7.68 -
Manganese as Mn 0.015 0.05 Mercury as Hg <0.0002 0.002
Nickel as Ni < 0.001 - Nitrate as NO3-N 1.30 10.0
Nitrite as NO2-N - - Phosphate PO4-P - -
Potassium as K 3.500 - Selenium as Se < 0.001 c.01 -
Silica, Si02 (diss.) 13.00 - Silver as Ag 0.012 0.05
Sodium as Na 15.50 - Sulfate as S04 150 1000
Suspended Solids - - Total Diss. Solids 433 2000
Turbidity 5.00 5 NTU Zinc as In 0.023 5.0
pH Units 7.40 6.5-8.5 Coliforms MPN/100 ml < 2.2 2.2
Note: Limits taken from Utah State Public Orinking Water Regulations, Rev. 5-8l.
Consult Regulations to determine if limits are maximum or recommended.
(1) Depends on maximum daily air temperature.

FIGURE

WELL 1978 o
CHEMICAL ANALYSIS | 24
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PARK MEADOWS WELL PUMP TEST

October 1979

Depth to :
Time " Water Level Flow Rate
(Feet) (gpm)
15:25 (10-2-79) 33.0 0
15:55 43.0 1220
16:25 45.0 1450
17:30 45.0 1450
19:50 45.0 1240
22:20 45.0 1240
08:00 (10-3-79) -33.0 0
08:25 50.0 1450
11:25 51.0 1450
14:25 52.0 1500
15:44 52.0 1500
75 v R 1 1 R H
s0 L . &
“\
DEPTH |||‘|I“‘QM WO
(Feet) Gpmmu-mmmu-n-—uuuwmuwlﬂu—umﬂmuu-unmml-
25 | -
/] 1 1 2 9 } 1 i b 1
o] 500 ’ 1500
FLOW RATE
(gpm)
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PARK CITY WATER RESOURCES STUDY

ALTERNATIVE 1
Opinion of Probable Cost i
Satellite wastewater Treatment Plants
Sheet 1 of 2 o June 1982 '
ITEM DESCRIPTION QUANTITY UNIT PRICE TOTAL COST

East Canyon activated sludge
satellite wastewater treat-
ment plant

1. 1.5 million gallon per
day (mgd) activated
sludge wastewater treatment

plant(3,4) 1,500,000 Gal. $ 3.50 $5,250,000.00
2. 20-inch diameter concrete

" sewerline 300 L.F. 45.00 13,500.00
3. 4-foot diameter sanitary _
sewer ‘manholes ‘ 2 Each  1,250.00 2,500.00

4. Right-o?-way permits and '
land acguisition Job L.S. 20,000.00
SUB TOTAL $5,286,000.00

Silver Creek aerated lagoon
system - satellite waste-
water treatment plant

5. 2.5 mgd aerated lagoon
wastewater treatment

plant(5) 2,500,000 Gal. 3.00 $7,500,000.00
6. 8-inch diameter P.V.C. ,

sewerline (4) 2,500 L.F. 13.20 33,000.00
7. 12-inch diameter P.V.C.

sewerline - 11,000 L.F. - 16.00 17¢,000.00

'OPINION OF
LF"RDEABLE cCOoSsT

O

I

F‘IEELJF?EE

¥
M

ALTERNATIVE 1
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—

| Satellite wastewater Treatment Plants

Checked by:
Dept. Head:

Sheet 2 of‘z June 1582
ITEM DESCRIPTION QUANTITY _ UNIT PRICE TOTAL COST
8. 4-foot diameter sanitary ’
sewer manholes 35 Each 1,200.00 42,000.00
9. Right-of-way permits and
land acquisition » Job - L. 20,000.00
SUB TOTAL $ 7,771,000.00
TOTAL CONSTRUCTION COST $13,057,000.00
NOTES: 1. All items are furnished and installed.

. All unit costs based on 1982 construction costs.
. Sizing based on year 2000 peak population during the ski season

using an average 100 GPCD to the nearest 0.5 mgd. Assume Silver
Creek to East Canyon wastewater flow ratio is 2:1.

. Upgrading will not be required.

See note 3; ugrading toc a minimum 2.7 mgd will be required by year
2020..

8-inch sewerline to be installed as gravity line replacing existing
force main connecting Park Meadows and Prospector Square.

Since the engineer has no control over competitive bidding or market
conditions, his opinion of probable construction costs provided for
herein is made on the basis of his judgement as an engineer familiar
with the construction industry. However, the engineer cannot and
does not guarantee that proposals, bids or the construction costs
will not vary from opinions of probable cost prepared by him.

Prepared by: EsAV

=
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PARK CITY WATER RESOURCES STUDY

ALTERNATIVE 2
Opinion of Probable Cost

Recycle Snyderville Basin Sewer
Improvement District Wastewater Effluent

Sheet 1 of 2

Total Length of Pipeline = 61,000 linear feet

November 1982

ITEM OESCRIPTION

QUANTITY

TOTAL COST

Recycle secondary treated
effluent from existing East

Canyon Treatment Facility to
Mcl.eod Creek at northern limits

of Park City (860 gpm)

l, 12-inch diameter
secondary effluent
transmission main

2. Pump station (two pumps'

building and interior
piping)

3. Right-of-way permits and

land acquisition

4, Power and telephone

Recycle secondary treated

UNIT PRICE
34,000 L.F. $15.00
Job L.S.
Job L.S.
Job LnSo
SUB TOTAL

effluent from proposed Silver Creek
Treatment Facility to the northern
limits of Park City (860 gpm)

5. 12-inch diameter
secondary effluent
transmission main

6. Pump station (two
pumps, building and
interior pumping

27,000 L.F. 15.00

Job L.S..

$ 646,000.00
60,000.00
25,000.00
15,000.00
$ 746,000.00

$ 513,000.00 w

OPINION OQOF

PROBABLE COST
ALTERNATIVE 2
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TN
Recycle SBSID Effluent
Sheet 2 of 2 November 1982
ITEMv DESCRIPTION QUANTITY UNIT PRICE TOTAL COST
7. Right-of-way permits and ' ﬁ
land acquisition Job L.S. $ 25,000.00
8. Power and telephone Job L.S. 15,000.00
~ SUB TOTAL $ 583,000.00
TOTAL CONSTRUCTION COST $1,329,000.00

NOTES: 1. All items are furnished and installed.

2. All unit costs are based on 1982 construction costs.

3. Recycle transmission lines and pumps sized for future wastewater
flows correspondent to year 2000, 70% occupancy, 2.5 peonle per
unit, and 100 gpcd use.

4, Since the engineer has no control over competitive bidding or market
conditions, his opinion of probable construction costs provided for
herein is made on the basis of his judgement as an engimeer familiar
with the construction industry. However, the engineer cannot and
does not guarantee that proposals, bids or the construction costs
will not vary from opinions of probable cost prepared by him.

Prepared by: 'CA

Checked by:
Dept. Head:
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PARK CITY WATER RESOURCES STUDY
ALTERNATIVE 3

Opinion of Probable Cost

East Canyon Springs Pipeline

Total Length of Pipeline = 65,000 linear feet

Sheet 1 of 3 November 1982
ITEM DESCRIPTION QUANTITY UNIT PRICE . TOTAL cOST
Schuster Creek area spring to Big
Bear Hollow well sites, water
transmission pipeline (design flow
" = 9500 gpm)

1. Schuster Spring collection

system(3) Jeb L.S. $ 50,000.00
2. Pump station (two pumps,

building and interior

piping) Job L.S. 40,000.00
3. 12-inch diameter water .

transmission pipeline 14,000 L.F. $25.00 350,000.00

SUBTOTAL $ 440,000.00

Big Bear Hollow well sites
to water treatment plant; water
transmission pipeline (design
flow = 2,700 gpm)
4, well drilling, develcpment

and pumphouse construction(s) 10 Ea. 60,000.00 €00,000.00
5. East Canyon holding :

tank(s) 20,000 Gal. 0.75 15,000.00
6. Pump station (four

pumps, building and

interior piping) Job L.S. 100,000.00 .

OPRPINION QF

PROBABLE C-ST

ALTERNAT IVE 3

FIGURE

. H
=28
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Sheet 2 of 3

East Canyon Springs Pipeline

TOTAL CONSTRUCTION COST

November 1582
ITEM DESCRIPTION QUANTITY UNIT PRICE TOTAL COST
7. lé<inch diameter water
transmission pipeline 18,000 L.F. $31.00 $ 558,000.00
SUBTOTAL $1,273,000.00
Water treatment plant fo
Park City water transmission :
pipeline (design flow = B
4,090 gpm)
8. 3 MGD water treatment _
plant(§) 3,000,000 Gal. 0.75 2,250,000.00
S. Pump station (six pumps,
building and interior
piping) Job L.S. 130,000.qp
10. 20-inch diameter water
transmission pipeline 33,000 L.F. 37.00 1,221,000.00
11. Highway crossing Job L.S. 50,000.00
SUBTOTAL $3,651,000.00
12. Telemetry system Job L.S. 100,000.00
13. Right-of-way permits and '
land acquisitions Job L.S. 25,000.00
l4. Power and telephone Jb L.S. 30,000.00
SLBTOTAL $ 155,000.00
S Ty
Subtotal of Items 1 through 3 $ 440,000.00
Subtotal of Items 4 through 7 1,273,000.00
Subtotal of Items 8 through 11 3,651,000.00
Subtotal of Items 12 through l4 155,000.00

$5,519,000.00
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East Canyon Springs Pipeline

Sheet 3 of 3 November 1582

NOTES: 1.
2.
3'

4,
S

6.

7.

Prepared

by:
Checked by:
Dept. Head:

All items are furnished and installed.

All unit prices are based on 1982 construction costs.

Collection system at Schuster Creek area spring includes gravel,
underdrain, piping, and collection box system. '

Unit costs for wells drilled, cased and equipped.

Holding tank to combine all spring, well and water treatment flows
for temporary pre-pump storage.

Water treatment plant sized for average dally flow during ski
season. The facility will treat only East Canyon Creek water
eguivalent to Park City's wastewater flow. If bacteriology tests °
prove that spring and or well water requires treating, treatment
capacity will be increased to accommodate extra flow.

Since the engineer has no control over competitive bidding or
market conditions, his opinion of probable construction costs
provided for herein is made on the basis of his judgement as an
engineer familiar with the construction industry. However, the
engineer cannot and does not guarantee that proposals, bids or the
construction costs will not vary from opinions of probable cost
prepared by him.

el
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PARK CITY WATER RESOURCES STUDY
ALTERNATIVE &4

Opinicn of Probable Cost
East Canyon Creek Pipe Line
Total Length of Pipeline = 40,000 linear feet

Sheet 1 of 1 June 1982
" ITEM DESCRIPTION . QUANTITY UNIT PRICE TOTAL COST
1. 2,000,000 gallon per day - .

water treatment plant(3,4) 3,000,000 Gal. $0.75 $2,250,000.00

2. Pump station (two 300 hp
punps, building and ‘
interior piping) Job L.S. 70,000.00

3. lé-inch diameter force
transmission waterline 40,000 L.F. 27.00 1,080,000.00
4. Highway crossing Job L.S. 50,000.00
5. Telemetry _ Job L.S. 40,000.00
6. Right-of-way permits and ‘
land acguisition * Job L.S. - 20,000.00
7. Power and telephone Job L.S. 15,000.00
TOTAL CONSTRUCTION COST $3,525,000.00

NOTES: 1. All items furnished and installed.

2. All costs based on 1982 construction costs. _

3. water treatment plant sizing based average ski season population
using an average wastewater flow of 100 gpcd in the year 2000.

4, 2.70 mgd capacity is the average wastewater flow projected for year
2020. .

5. Since the engineer has no control over competitive bidding or market
conditions, his opinion of probable construction costs provided for
herein is made on the basis of his judgement as an engineer familiar
with the construction industry.. However, the engineer cannot and
does not guarantee that proposals, bids or the construction costs
will not vary from cpinions of probable cost prepared by him.

Prepared by: %ﬁ!
Checked by:
Dept. Head: ’@2_

TR

 OPINION OF

‘ ALTERNATIVE 4

PROBABLE COST

FIGURE
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rri PARK CITY WATER RESOURCES STUDY
: ALTERNATIVE 5

Opinion of Probable Cost
Smi th-Morehouse water Exchange

Sheet 1 of 1 . , June 1582
ITEM DESCRIPTION "~ QUANTITY UNIT PRICE TOTAL COST
1. Pump Station - four 360 hp Job L.S. $200,000.00

concrete sumphouse,
discharge piping, starter

panels(3) ' .

2. 12-inch diameter discharge 900 L.F. $60.00 54,000.00
colum with utility cables

3. Discharge column outlet Job L.S. 20,000.00
works _

4. Drain tumnel portal outlet Job L.S. 50,000.00
and piping

5. Flow diversion structure Job L.S. 50,000.00
and piping

6. Phone and power | Job L.S. 20,800.00

7. Weber-Provo Diversion Canal Job L.S. 50,000.00
improvements(4)

TOTAL CONSTRUCTION COST  $454.000.00

NOTES: 1. All items are furnished and installed.

2. All costs are based on 1982 construction costs.

3. Pump station and accessories to be installed in Ontario Shaft #3.

4. Improvement shall be made if requested by the Weber Basin Water
Conservancy District.

5. Since the engineer has no control over competitive bidding or
‘market conditions, his opinion of probable construction costs
provided for herein is made on the basis of his judgement as an
engineer familiar with the construction industry. However, the
engineer cannot and does not guarantee that propesals, bids or the
construction costs will not vary from opinions of probable cost
prepared by him.

Prepared by:

Checked by:
Dept. Headz:élfi

 OPRINION OF

FPROBABLE COST
ALTERNATIVE 5

—%

[ F=IESLJF=
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PARK CITY WATER RESOURCES STUDY
ALTERNATIVE 6

Opinion of Probable Cost
Smith-Morehouse Reservoir Pipeline

Total Length of Pipeline = 143,000 linear feet

Sheet 1 of 1 A June 1982

ITEM DESCRIPTION QUANTITY UNIT PRICE TOTAL COST

1. 6 mgd water treatment 6,000,000 Gal $ .40  $2,400,000.00
plant :

2. 22-inch water transmission 143,000 L.F. 35.00 5,577,000.00
line(3)

3. Power and phone ' Job : L.S. 30,000.00

4., Right-of-way permits and Job L.S. 50,000.00

land acquisition
TOTAL CONSTRUCTION COST 582057,000.00

NOTES: 1. All items are furnished and installed.

2. All costs are based on 1982 construction costs.

3. 75% of the transmission water line will be in earth shoulder.

4. Since the engineer has no control over competitive bidding or
market conditions, his opinion of probable construction costs
provided for herein is made on the basis of his judgement as an
engineer familiar with the construction industry. However, the
engineer cannot and does not guarantee that proposals, bids or the
construction costs will not vary from opinions of probable cost
prepared by him,

Prepared by: f%_\[
Checked by: .
Dept. Head:@

B

R

OPRPINION OF | 077 “muns
PROBABLE COST e ﬂ
ALTERNATIVE S At i31
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PARK CITY WATER RESOURCES STUDY
ALTERNATIVE 7

Opinion of Probable Cost
Weber River/Qakley Transmission Pipeline
Total Length of Pipeline = 82,000 linear feest

Sheet 1 of 1 June 1982

ITEM DESCRIPTION QUANTITY UNIT PRICE TOTAL COST

1. Diversion dam/transmission’ Job L.S. $ 200,000.00
system(3)

2. 6.0 mgd water treatment 6,000,000 Gal. $ .40 2,400,000.00
plant

3. Pump Statiom (six 225 hp Job L.S. 140,000.00

pumps, building and
interior piping

4, 22-inch diameter ductile 82,000 L.F. 35.00 3,198,000.00
iron transmission line :
5. Phone and power Job L.S. 30,000.00
6. Right-of-way permits and Job. L.S. 50,000.00
- land acquisition » !'

TOTAL CONSTRUCTION COST  $6,018.000.00

NOTES: All items are furnished and installed.

Rll costs are based on 1982 construction costs.

Collect water from Weber River, pump and transmit to water

treatment facility. )

. Since the engineer has no control over competitive bidding or |

- market conditions, his opinion of probable construction costs
provided for herein is made on the basis of his judgement as an
engineer familiar with the construction industry. However, the |
engineer cannot and does not guarantee that proposals, bids or the
construction costs will not vary from opinions of probable cost
prepared by him. '

Prepared by:iEQLN/

’ gz::%egnbyi JCH ‘ ‘ A |
OPINION OF T

PROBABLE COST
| ALTERNATIVE 7

& W N -
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PARK CITY WATER RESOURCES STUDY
ALTERNATIVE 8

Opinion of Probable Cost

Park Meadows Well No. 2

Sheet 1 of 1 ’ June 1982

ITeM OESCRIPTION ‘ QUANTITY UNIT PRICE TOTAL COST

-

1. Drill, case, develop, ,
and test well(3) Job L.S. $ 60,000.00

2. Pumphouse (360 hp
pump, housing and

interior piping Job L.S. 80,000.00
3. Integrate with telemetry

system Job L.S. 8,000.00
4. l4-inch diameter P.V.C. ‘

waterline 3,400 L.F. $30.00 $102,000.00

TOTAL CONSTRUCTION COST $250,000.00

NOTES: 1. All items are furnished and installed.

2. All unit costs based on 1982 construction costs.

3. 0Orill well for 24-inch diameter.

4, Since the engineer has no control over competitive bidding or
market conditions, his opinion of probable construction costs
provided for herein is made on the basis of his judgement as an
engineer familiar with the construction industry. However, the
engineer cannot and does not guarantee that proposals, bids or the
construction costs will not vary from opinions of probable cost
prepared by him.

Prepared by: £\

Checked by: :
Oept. Head: J

" OPINION OF - [olLh
PROBABLE COST |
| ALTERNATIVE 8 | \3/33
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2.

4.

5.

7.

10.
11.

C. LIST OF EXHIBITS

Park City Service Area

The Study Area

water Rights
Altefnative
Alternative
Alternative
Alternative
Alternative
Alternative
Alternative
Alternative’

o N 0 N

.o

124

.

Satellite Wastewater Treatment Plants
Recycle SBSID Wastewater E£ffluent

Easf Canyoh Springs - Transmission Pipeline.
East Canyon Creek - Transmission Pipeline
Smith=Morehouse Water Exchange
Smith-Morehouse - Transmission Pipeline
Wweber River/QOakley - Transmission Pipeline

Park Meadows Well No. 2
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APPENDIX A-1l

Climate

The general climate of the study -area is characterized by low
humidity, abundant sunshine with relatively light precipitation,
and a large range of annual temperatures. The frost-free
irrigation season generally averages 75 days. .

Summer temperatures are moderate with highs averaging 65° to 75¢°
F and lows ranging between 45° and 55° F. Daytime and nighttime
temperatures fluctuate as much as 35¢ F. wWinter daytime
temperatures average 25° F with lows ranging from 0° to 18° F.
Winter day and night temperatures fluctuate approximately 20°
F. Temperatures above 95° F in the summer and .less than minus
20° F in the winter occur approximately one season out of four.

Mean annual precipitation is 19 inches at an elevation of 7,050
feet above mean sea level (M.S.L.). The mean annual snowfall at
this elevation is approximately 143 inches. Mean annual
precipitation in the surrounding valley areas averages about 16
inches. Mountainous areas approach 40 to 50 inches 1iIn annual
precipitation.

Most of the precipitation occurs from October through May. On
the average; precipitation is heaviest in March and April.
Thunderstorms account for most of the moisture during August,
which 1is wusually the wettest month of the summer. The
hydrologic effects of thunderstorms are usually neglible as low
humidity coupled with relatively high daytime temperatures
quickly evaporate moisture in soil.
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Prevailing winds flow in a west to east pattern. Winds in the
mountainous and valley areas are generally not greater than 20
to 40 miles per hour (mph). However, strong winds approaching
50 to 60 mph or higher are not uncommon in the mountains during
winter. Similar strong winds are also assuciated with summer
thunderstorms.

Geology

The geologic formations in the study area generally consist of
metamorphic quartzites and sedimentary sandstones, limestones,
shales and alluvial deposits ranging in age from Lower
Mississipian (345 million years ago) to more recent Quaternary
(500,000 years ago).

The predominant surface geologic formation is the unconsolidated
quaternary alluviums or glacial and river silt, sand and gravel
deposits comprising over 40 percent of the land area. Several
outcroppings of the Nugget Sandstone, Twin Creek Limestone
Quartzite, Weber, Thaynes and Ankarah Shale, Limestone,
Sandstone and Quartzite formations occur within the mountainous
terrain of the study area and provide the consolidated members
of the 1local geoclogy. The intrusive igneocus rocks of upper
Permian Age (250 million years ago), although not continuous
within the study area, have provided significant mining material
in the past. '

Extensive faulting has occurred in a large number of localities
and has provided the basis of significant fracture zones found
in the area to be of water bearing capacities. All fault zonés
within the study area are regarded as inactive.
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The geclogy of the outlying areas alsoc consists of significant
alluvial deposits, but contains as its primary feature extrusive
igneous and andesite pyroclastics (or volcanics) of Tertiary Age
(65 million to 3 million years ago). In addition, the orogenic
rise or mountainous growth of the Uintas reveals limestones of
earlier ages tracing back to the Precambrian period or over 500
million years age. '

Topography

-

The relief within the study area varies from a high of 10,000
feet above M.,S.L. in the Wasatch Range to a low of 6,600 feet
abaove M.S.L. in the Richardson Flat area.

The topography ranges from gently sloping to moderately sloping
flood plains - along the McLeod and Silver Creek drainadges to
extremely steep slopes in the ‘Wasatch Mountain range (see
Exhibit '2). The outlying areas of the study area exhibit the
same rénge of topographic conditions with a reliéf variation of
7800 feet above M.S.L. in the Uinta portion of the Wasatch
National Forest at the Smith-Morehouse area to 6,000 feet above
M.S.L. in the Kamas Valley area.

The predominant features include the Wasatch Range along the
west boundary of the study area from the East Canyon Reservoir
northwest of the study area running South towards the Heber
Valley.. Gentler terrain, including the Keetly area, the West
Hills, and the Kamas Valley, lies to the northeast and =east.
Rockport Lake, a reservoir along the Weber River, lies to the
northeast of the study area and toc the northwest of the Kamas
Valley. West of the Kamas Valley are the Uinta Mountains
(Wasatch National Forest), headwater source of the Weber River
and the Smith-Morehouse Reservoir. '
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Surface Water

The major surface water sources of the study area are the
McLeod, Kimball and Silver creeks. As components of the Weber
River drainage ares, these water courses eventually converge
with the weber River. MclLeod Creek and Kimball Creek flow into
the East Canyon Creek in the Snyderville Basin north of the
study area which flows into the East Canyon Reservoir. Water
from the Reservoir flows into the Weber River near Milton.
Silver Creek merges with the Wweber River at Wanship.

The headwaters of the Weber River Basin begin in the Uinta
Mountains portion of the Wasatch National Forest. Major
headwater tributaries include the South Fork Weber, East Fork
Weber, Middle Fork Weber and the Smith-Morehouse Creek. The
Smith-Morehouse Creek contains a 700 to 800 acre-foot reservolr
in its drainadé area, and plans have been Iinitiated to enlarge
the reservoir to 7,900 acre feet.

The Weber River continues west from the Wasatch National Forest
into the Kamas Valley. Weber River drainage continues through
the Kamas Valley through Oakley, Peoa and into the Rockport
Reservoir. Immediately upstream from Oakley, a trans-basin
(weber Basin to Provo Basin) diversion is encountered, the
Weber-Prove Diversion Canal. Some water is also cdiverted from
Beaver Creek near Kamas into the Weber-Prove Diversion Canal.
Presently, the Ontario DOrain Tunnel No. 2 drains portions of
existing mining shafts in the area and eventually runs into the
Provo River via Orain Tunnel Creek.

Detained water from the Rockport Reservoir is released where the
weber River continues through Wanship at the Silver Creek/Weber
River confluence, through Eche Reservoir, through Milton at the
East Canyon Creek/weber River confluence and finally to the
Great Salt Lake.
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The MclLeod, Kimball and East Canyon creeks have been classified
by the Utah State Division of Health as Class 28, 3A and 4 (see
Appendix A-7, Utah State Board of Health, Standards of Quality
for Waters of the State). They have also been classified by the
Utah Division of wildlife Resources as Class III water, which
are considered important fisheries where flow and water quality
are closely monitored. Annual water flow on McLeod Creek has
been cobserved to average 10 to 15 cubic feet per second (cfs)
within the study area, with critical low flows of € to 7 cfs.
Combined flow for the McLeod and Kimball Creeks at the East
Canyon confluence has been observed to be 20 to 25 cfs. Annual
water flow on-East Canyon Creek has been observed to aQerage 40
'to 50 cfs with critical low flows of 15 cfs. Extreme flows for
East Canyon Creek range from 0.20 cfs (recorded in December of
1964) to 872 cfs (recorded in May of 1952).

East Canyon Reservoir has the potential storage capacity of
49,010 acre feet of water. All water usage and downstream
discharge 1is maintained by ' the Weber Basin Water cOnserQancy
District (wBwCD).

All waters associated with the Weber River from the head waters
to Rockport are classified by the State Board of Health as Class
28, 3A and 4. 1In addition, the Utah Division of WwWildlife
Resources classifies these waters as Class III. The Weber River
from its headwaters to Rockport Reservoir averages 150 cfs
annually. Critical low flows are 38 to 40 cfs.

Silyer Creek, converging with the Weber River at wanship, is
also a 2B, 3A and 4 State Board of Health classification. )
However, the Division of Wildlife Resources classifies this
stream as Class IV, which is noted to be suitable for
agricultural use but not an important fishery. Annual flows for
Silver Creek average 3 to 5 cfs within the study érea and 15 to
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20 cfs at the point of confluence with the Weber River.
Critical low flows from the study area to the confluence range
from 0.5 to 1 e¢fs. Data for maximum flows have not been
tabulated. ' '

Ground water

Thfeé general groundwater sources exist ;ithin the étudy area:
1) wells
2) Sorings
"3) Mining tunnels

The recovery of groundwater via well development has yielded two
significant sources, the Paciflic Bridge Well and the Park
Meadows  Well. Both sources have been established in
consolidated deposits of the Woodside Formation and the Thaynes
Formaticn respectively. Other principle aguifers, water bearing
strata, include the Twin Creek Limestone and Nugget Sandstone
formations. The wultimate vyield from all the consclidated
sources is directly dependent upon the potential for the wells
to intersect major fracture zones. Although an abundance of
~ groundwater has been proven by the water flows from local mine
workings and springs, the low permeability and 1isolated
fracturing of the major consoclidated acquifers in deposits such
as the Nugget Sandstone and Twin Creek Limestone sometimes
yvields 1low flows in developed wells. - Consolidated deposits
outside of the study area, including the Grit member of the
- Ankarah Formation, the Eche Conglomerate Formation and the
wanship Conglomerate Formation all in the East Canyon Creek,
have shown or have been speculated to yield significant amounts
of water.
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Unconsclidated deposits, characteristically of glacisl and/or
river depoesition origins, have not bheen proven in the study
area. However, numerous wells drilled in the Snyderville Basin
north of the study area have yilelded 1low producing wells,
capable of supplying domestic water for individual homes, and
two moderate sources, the Hi-Ute Well (tested at 35 gpm) and the
State Rest Stop Well (tessted at 350 gpm). The latter two wells
combined have the capacity to supply water to several
subdivisions in the area. 0Other unconsolidated sources in the
outlying areas of the study area have been noted in the Peoé
area in the Kamas Valley.

Springs found in the study area show varied flows. The most
significant water producing springs are the Sullivan Spring and
the Theriot Spring. Other springs include the Dorrity Spring
and springs 1located in Ffrog Valley, Deer Valley and Thaynes
Canyon. The primary source of all springs within the study area
is the consolidated deposits including the Thaynes, Nugget, Twin
Creek, Park City and Weber Quartzite formations.

The extensive mining practices of the past have provided the
area with significant quantities of water from the various
consolidated deposits. The mining drainage Judge/Anchor Tunnel
has historically been the primary water source for Park City.
Its flows have been supplemented by drainage from the Alliance
tunnel.

Qther water scurces from mining excavation include the Ontario
Shafts (flows from which are conveyed via drain tunnels to the
local streams), and the Spirc Tunnel, a source that has not been
fully developed.
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A-2 REVIEW OF THE LITERATURE

Demographic Analyses and Projections
Water Use and_Demand Functions
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A-2 REVIEW OF THE LITERATURE

The literature review is presented iIn two sections in order to
relate various analyses to the research objectives of this
study. The first section Iincludes the review of literature
concerning the procedures and results of recent demographic
analyses and projections completed for the Park City/
Snyderville Basin area. The second section will be a review of
literature relating to the water demand and use functions
compiled 1in the Park City/Snyderville Basin area, the State of
Utah and other areas in the Western States region. The relation
between water demand and use typically includes various demand
determinants and their effects on both long~term demand (monthly
and annually) and short-term demand (instantaneous to hourly).
All literature contributing to this study is listed in Figure 1
in Section X.

Demographic Analyses and Projections

The Qutlook for Growth - Park City/Snyderville Basigi A
‘Market Perspective (ECONOMIC Research Associates, 19841):

The study's objective is to relate three primary growth
potential factors ("economic engines") for the area:

1) Industrial development;

2) . Residential development (in reaction to economic
opportunities in the region);

3) Expahsion of skiing and tourism activities in
developing an industrial growth potential.

Economic Research Associates (ERA) analyzed the present
growth trends in surrounding counties, particularly Salt
Lake County, and the status of energy develooment in the
overthrust region of Utah. In both instances, ERA concluded
that industrial development will be modest due to a
"monopclized"” Industrial growth in the Szlt Lake area and an
anticipated energy related growth primarily in the Evanston,
Wyoming area east of Park City.

Commercial space, including retail, service, and office
space, was estimated by ERA to be about 602,000 square feet
currently in Park City. A housing inventory and report
later done by the Park City Planning Staff reported
approximately 761,000 square feet of existing commercial
space in Park City.
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ERA also forecasted an additional increase of about 240,000
square feet by the year 2000. Table 5 in Section XI
includes these forecasts and reasonable interpolations
associated with them. Broken down further, about 211,300
square feet was projected to be completed by 19950, with a
further increase of cnother 226,100 sguare feet by 2000.
Park City, compared to Kimball's Junction and the
Snyderville area, was expected to contain the greatest
potential for commercial growth of all types. These
forcasted growth rates may be greater with unforeseen
annexation of outlying areas and/or zoning changes not
anticipated. : _

Residential development with respect to primary housing
construction is expected to center in the Snyderville area.
Such growth depended on this area becoming a "bedroom”
community of Salt Lake City. Secondary housing, a direct
function of the growing ski industry in Park City, was
anticipated to account for 40 percent of residential
construction. Overall, residential construction will
increase approximately 550 wunits per year in the -early
1580's to about 710 units per year in the late 1590's. Peak
day population during -the ski season was projected to be
45,000 in ‘1990 and 63,000 in 2000. -

Sewér Master Plan Study {(Snyderville Basin Sewer Improvement
Bistrict, Kaliserman Assoclates, 1579):

Emphasizing wastewater concerns and the potential of
possible unregulated growth, Snyderville Basin Sewer
Improvement Oistrict (S8SID) based its population estimates
on peak potential develiopment. The study indicates an
anticipated population growth of between 50,000 to 55,000
people by the year 2010 within the Snyderville Basin which
includes Park City and areas east of Summit Park and Jeremy
Ranch to Atkinson Spring. This can be equated to
approximately 20,000 to 25,000 connections by the year 2010.

Comprehensive Water Report for Snvderville Basin (Call
Engineering, 1974):

Future population projections to determine the maximum water
consumption and its feasibility with known water sources and
water rights were based upon twelve variables:

1) Potential building areas;

2) Presently planned developments;
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3) Past growth rates;

4) Bullding permits issued;

5) Tax delinquéncy of property;

§) Qevelopment presently underway;

7)  Unpublished studies and predictions;

8) Availability of services and utilities;

9). Recreational'potential; | .
10) Present land use;

11) Topegraphy;

12) Personal opinion and other miscellaneous
considerations.

Call Engineering divided the Snyderville B8asin area into

fourteen sections and applied their variables. Noting a-
conservative population procjection, based on a "population

equivalent™ approach corresponding to peak days during the

ski season, the Snyderville Basin population was estimated

to be approximately 31,000 people by 1995, while the

projection for Park City only 19,000.

Snyderville Basin Transportation Study (Summit County.
1582):

Summit County's demographic survey, although similar in
approach to the SBSID population prediction, is based on
potential growth as a result of maximum development supply.
Su?mit County's projections are based upon the following
criteria:

1) The definite growth of Snyderville Basin as a
"bedroom community™ to the Salt Lake City region.
Summit County's approach to population growth has
been based on the "bedroom community”™ as a full
capacity potential for the Snyderville Basin area

. notth of the Park West area (600 units existing,
1,300 units approved). ‘
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2) Park City growth; in addition to existing housing
and commercial facilities, Summit County estimates
750 more condominium units, 625 restaurant and bar
seats, 40,000 square feet of commercial area, a
9,500 square foot skating rink, 5,000 square feet
of convention and assembly space, and upgrading
its ski runs to handle 2,000 or more people per’
day (or 12,000 total sklers per day).

3) Deer Valley; 2,000 housing units; 12,600 skiers
per day capacity. (This has since incressed.)

4) - Round Valley; 336 housing units;

S) Park West; 12,000 to 15,000 skiers per day
capacity; 360 wunit hotel and other commercial

| area.

6) Clissold property; 1,000 maximum units.

7) Harrington property; 160 units.

8) Lott property; 200-500 units.

9) Silver Springs Development; 2,000 to’z,aoc units.

10) Mayflower; development units unknown;

11) Jordanelle Dam; development units unknown.

12) Condas property (White Pine Ski Resort); 3,000
units.

However, Summit County chose to simplify its approach to a
population increase by using average densities per acre and
calculated a maximum number of households to be 31,225. (No
specific year was assigned to this development projection.)

Weber Basin Project - Utah - Negative Determlnatlon of
Environmental Impacts, Snyderville Basin Area - East Canyon-
Pariey's Park (BUTEaU 0T Reclamation, 1975):

The Weber Basin Water Qualitvy Study estimated a maximum
population for the year 2000 tc be &l,649 people.
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Water Use and Demand Functions

Domestic Water Demand in Utah (Huaghes and Gross, 1979):

The principal objective of this report was to establish a
base design procedure in the determination of future water
use by a "typical®” community 1in Utah. Water demand
parameters for both rural and urban areas were analyzed
using statistical and empirical flows. The flow parameters
were: -

1) Average month;

2) Peak month;

3) Peak day;

4) Instantaneous peak.

Two models were employed in the formulation of general water
use. Both models, one being 14 townships and the other 41,
utilized a broad range of water dependent communities.
Although the rural systems had higher instantanecus pezaks
due to a greater irrigation need, the authors found that
average domestic daily use per capita was about equal for
rural and wurban areas. Moreover, through extensive use
analysls, the authors concluded that total water use was
sclely a function of population growth and could not be
based upon differences of the potential use habits between
urban and rural populations.

Water Demand at Recraation Developments (Simon Lam and
Trevor L. Hughes, Utah Water Research Laboratory, 1580):

This report was davoted toc the demand determinants of
recreational water use in the Western United States and how
it compared with average municipal water use. In defining
reasonable flow standards on recreational culinary water
use, the authors chose several types of recreational
develonments, including mountain cabins, marinas,
recreational vehicle campgrounds, and resort condominiums
(with summer and winter peaks). The resort condominiums
studied included: : _

1) Teton village, Wyoming;
2) Snowhird, Utah;
3) Brianhead, Utah;:
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4) Sweetwater, Bear Lake, Utah.

Results of water demand studies for similar use conditions
may be found in Table 3 of this study.

Design of Water and Wastewater Systems for Resorts and Boom
Towns (J. Earnest Flack and Paul J. Gorder, 1975)

Flack and Gorder edited a 1975 workshop held at (e
University of Colorado, and produced a collection of reports
.concerning the design of water and wastewater systems for
resorts and boom towns in the Western United States.

One of the papers that relied on empirical data was
"Mountain Community Water Requirements,” by Ronald K. -
Blatchley and william E. Green. The authors presented the
results of a survey of water use in three mountain areas in
Colorado: Evergreen, Vail Ski Resort, and Mount Werner aresa
(Steamboat Springs Resort). The authors used the data on
water use and population estimates in suggesting a procedure
to estimate water uses for a proposed mountain resort ares.
Annual water wuse figures for Evergreen, a year=-round
community outside Denver, averaged $5 gallons per capita per
day (gpcd) from 1968 through 1973 (in 1573, with a
population of 4,810, average water use was 92 gpcd). ALl
water fligures included household, commercial, municipal,
irrigation and second home uses.

Water use data for Vail, compiled from 1971 through 1973,
averaged 128 gpcd. Water wuse data for the Mount Werner
area, for the vyears 1972 and 1973, was not complete for
similar analysis. The authors referenced the residentisal
water use research project performed at Johns Hopkins
University. It showed an average residential use of 109
gped, of which 6.3 gpcd was included for system leakage.

2) Park City growth; in addition to existing housing

. and commercial facilities, Summit County estimates
750 more condominium units, 625 restaurant and bar
seats, 40,000 square feet of  commercial area, a
9,500 square foot skating rink, 5,000 square feet
of convention and assembly space, and upgrading
its ski runs to handle 2,000 or mare people per
day (or 12,000 total skiers per day).

3) Deer Vvalley; 2,000 housing units; 12,600 skiers
per day capacity. (This has since increased.)

4) Round Valley; 336 housing units;

-
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5) Park West; 12,000 to 15,000 skiers per day
capacity; 360 wunit hotel and other commercial
area.

é) Clissold property; 1,000 maximum units.

7) Harrington property; 160 units.

8) Lott property; 200-500 units.

g) Silver Springs Development; 2,000 ta 2,400 units.

10) Mayflower; development units unknown,

11) Jordanelle Dam; development units unknown,

12) Condas property (white Pine Ski Resort); 3,000
units.

However, Summit County chose to simplify its approach to a
populatlion increase by using average densities per acre and
calculated a maximum number of households to be 31,225. (No
specific year was assigned to this development projection.)

Weber Basin Project - Utah - Negative Determination of
Environmental Impactsi,Sn!derv1lle Basin Area - East Canyon-

5érle14§ Park (Bureau Of Reclamation, 1975):

- Quoting the Weber B8asin Water Quality Studx, this study

| The

estimated a maximum population for the year 2000 to be
41,6849 people.

Literature: Water Use and Demand Functlions

Domestic Water Demand in Utah (Hughes and Gross, 1975):

The principal objective of the report was to establish a
base design procedure in the determination of future water
use by a "typical" community in Utah. Water demand
parameters for both rural and urban areas were analyzed
using statistical and empirical flows. The flow parameters
were:

1) Average month;
2) Peak month;
3) Peak day;
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4) Instantaneous peszk.

Two models were employed in the formulation of general water
use. Both models, one being 14 communities, the other 41
communities, wutilized a broad range of water dependent
communities. Although the rural systems had higher
instantaneous peaks due to a greater irrigation need, the
authors found that average domestic daily wuse per capita
were about equal for rural and urban areas. Maregver,
through extensive use analysis, the authors concluded that
total water use was solely a function of population growth
and could not be based upon differences of the potential use
habits between urban and rural populations.

water Demand at Recreation Develgpments (Simon Lam and
Trevor C. Hughes, Utah Water Research Laboratory, 1980):

This report was devoted to the demand determinants of
tecreational water use in the Western United States and how
it compared with average municipal water use. 1In defining
reasonable flow standards on recreaticnal culinary water
use, the authors chose several types of recreational
developments, including mountain. cabins, marinas,
recreational vehicle campgrounds, and resort condominiums
(with summer and winter pesaks). The resort condominiums
studied included:

1) Teton Vvillage, Wyoming;

2) Snowbird, Utah;

3) Brianhead, Utah;

4) Sweetwater, Bear Lake, Utah.

Results of water demand studies for similar use conditiocns
may be found in Table 3 of this study.

Design of Water and Wastewater Systems for Resorts and Boom
Towns (J. Earnest Flack and Paul J. Gorder, 1575)

Flack and Gorder edited a 1975 workshop held at the
University of Colorado, and produced a collection of reports
concerning the design of water and wastewater systems for
resorts and boom towns in the Western United States.

One of the papers that relied on empirical data was

"Mountain Community wWater Requirements,” by Ronald K.
Blatchley and william E. Green. The authors presented the
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results of a survey of water use in three mountain areas in
Colorade: Evergreen, Vail Skl Resort, and Mount Werner area
(Steamboat Springs Resort). The authors used the data on
water use and population estimates in suggesting a procedure
to estimate water uses for a proposed mountain resort area.
Annual water use figures for Evergreen, a year-round
community outside Denver, averaged $5 gallons per capita per
day (gpecd) from 1968 through 1973 (in 1973, with a
population of 4,810, average water use was 92 gpecd). R11
water fligures included household, commercial, municipal,
irrigation and second home uses.

Water use data for Vail, compiled from 1971 through 1973,
averaged 128 gpcd. Water wuse data for the Mount Werner
area, for the vyears 1972 and 1973, was not complete for
similar analysis. The authors referenced the residential
water use research project performed at Johns Hopkins
University. It showed an average residential wuse of 109
gpecd, of which 6.3 gped was included for system leakage.
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A-3

STATE OF UTAH
DEPARTMENT OF SOCIAL SERVICES
DIVISION OF HEALTH

WASTEWATER DISPOSAL RTGULATIONS

PART Il
STANDARDS OF QUALITY FOR WATERS OF THE STATE

. Adopted By
Utah Water Pollution Control Board May 18, 1965
Utah State Board of Health May 19, 1865

Revised by Action of the Boards June 2, 1967 and June 21, 1967

Further Revised by Action of the Utah Water Pollution Committee
November 18, 1368 and September 13, 1978, and by Action of the
Utah State Board of Health November 20, 1968 and October 23, 1878

Under Authority of -
26-15-4 &% 5 and 73-14-1 through 13
Utah Code Annctated 1953, as Amended

Certified Official Copy
Utah State Division of Health

n J. Olser, M.D., M.P.H.
Directar of Health
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2.6

2.6.1

2.6.2

2.6.3

UTAH STATE DEPARTMENT OF HEALTH
STANDARDS OF QUALITY FOR THE WATERS OF UTAH

PART II - Page 5

USE DESIGNATIONS

The Committee and Board, as required by 73-l4-§ and £3-46-1
through 13, Utah Code Annotated 1953, as amended, shall group
the waters of the state into classes so as to protect against
controllable pollution the beneficial uses designated within
each class as set forth below. Waters of the state
classified as shown in Appendix 8.

Class 1 -~ protected for use as a raw water source for

domestic water systems.

a. Class 1A -~ protected for domestic purposes without
treatment.

b. Class 18 -- protected for domestic purposes with prior
disinfection.

c. Class 1C - protected for domestic purposes with prior
treatment by standard complete treatment processes as
required by the Utah State Division of Health.

Class 2 -- protected for in-stream recreational use and

aesthetics.

a. Class 2A -- protected for recreational bathing
swimming).

b. Class 2B -- protected for boating, water skiing, and

similar uses, excluding recreatiomal bathing (swimming).

Class 3 -- protected for in-stream use by’beneficial agquatic
wildlife.

a. Class 3A -- protected for cold water species of game
Tish and other cold water aguatic life, including the
necessary aquatic organisms in their food chain.

b. Class 3B -- protected for warm water species of game
fish and other warm water aquatic life, including the
necessary aquatic organisms in their food chain.

c. Class 3C --- protected for non-game fish and other
aquatic life, including the necessary aquatic organisms
in their food chain. Standards for this class will be
determined on a case-by-Case basis. (See Appendix D).

d. Class 30 -~ protected for waterfowl, shorebirds and
other water-oriented wildlife not included in Classes
3A, 38, or 3C, including the necessary aquatlc crganisms
in thelr feod chain.

-
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2.6.4

2.6.5

2.6.6

2.7
2.7.1

2.7.2

. 2.8

PART 1I - Page 6

Class &4 - protected for agricultural wuses including
IErigation of crops and stockwatering.

Class 5 - protected for industrial wuses including cooling,
boiler make-up, and others with potential for human contact
or exposure. Standards for this class will be determined on
a case-by-case basis.

Class 6§ - protected for uses of waters not generally suitable

for the uses identified in Sections 2.6.1 through 2.6.5,
above. Standards for this class will be determined on a
case-by-case basis.

WATER QUALITY STANDARDS

Application of Standards

The standards listed in Appendix A shall apply to each of the
classes assigned to waters of the State as specified in
Section 2.6 of these regulations. It shall be unlawful and a
viclation of these regulations for any person to discharge or
place any wastes or other substances in such manner as may
interfere with designated uses protected by assigned classes
or to cause any of the applicable standards to be viclated,

.except as provided in Section 1.3.1.

Narrative Standards

It shall be unlawful, and a violation of these regulations,
for any person to discharge or place any waste or other
substance in such a way as will be or may become offensive
such as unnatural deposits, floating debris, oil, scum or
other nuisances such as color, ordor or taste; or conditions
which produce undesirable aquatic life or which produce
objectionable tastes in edible aguatic organisms; or
concentrations or combinations of substances which produce
undesirable physiological responses in desirable resident
fish, or other desirable aquatic 1life, as determined by
bio-assay or other tests performed in accordance with
standard procedures determined by the Committee.

PROTECTION OF DOWNSTREAM USES
All actions to control waste discharges ' under these

regulations shall be modified as necessary to protect
downstream designated uses.
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A-4 JUDGE/ANCHOR TUNNEL REPORT

Introduction
Observations and Prgblems
Recommendations
Conclusions

Exhibit
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Judge Anchor Tunnel
water Flow Investigation
April 9, 1982

Page 2

cC.

First Cave-In: Within the first 1,000 to 1,500 feet of
the tunnel, we encountered the first cave-in which has
covered approximately the south half of the tunnel.
However, it did not appear to be obstructing the flow
as of yet. This caving was occurring in the black
shale area which is a medial phosphitic shale member of
the Park City formation. There are some sets and
lacing in this area, although scome additional work
should be done.

Judge Shaft: As we moved on into the tunnel we

encountered the third source of water loss, that being
the Judge Shaft (vertical opening up from the tunnel).
There is approximately 100 gallons of water per minute
cascading down the shaft, the majority of which
continues on down to lower levels below where we
stood. There has been an attempt to collect some of
this water with several sections of corrugated metal.
However, 1t is very ineffective, and probably only 5
percent of the flow 1s being directed on down the Judge
Tunnel to the City's supply lines, with the remainder
being allowed to continue down the shaft.

0ld Water Tunnel: From the Judge Shaft area, the

tunnel splits into three different tunnels, one belng
the old water tunnel which was constructed many years
ago to drain away water from areas where stoping out
(mining) operations for ore were taking place in the
No. 1275 tunnel. This Ne. 1275 tunnel continues in a
loop from the Judge Shaft area and intersects the "new
water tunnel"™ which was constructed in 1974 and 1975
with funds obtained from the Utah Board of Wwater
Resources' revolving construction fund. This new
tunnel was constructed because the old water tunnel
continued to cave and would not allow full flow of
water through it. The old tunnel also required pumping
of a large quantity of flow, but it has now caved to
the point where it is no longer passable. Some water
is still issuing from it, but only on the order of
about 50 gallons a minute.

No., 9 Fault Cave-In Area: We continued up the new

water tunnel and found 1it, for the most part, in
excellent condition. However, near the upper end of
it, and near its junction with the No. 1275 tunnel,
there is a fault area called the "No. § fault.® This
area continues to cave and now has caved to the paint
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Judge Anchor Tunnel
water Flow Investigation

April 9, 1982

Page &

1.

A minimum of l&-inch steel pipe should be installed
to replace the two ten<inch diameter PVC pipes

- which supply water to the collection box just

outside of the mine portal. The larger pipe would
be less susceptible to being clogged with debris.
This debris could go on down into the collection
box where it could be more easily handled with
screens and/or grates.

To best protect the City's supply, the collection
box could be modified such that the water would
first enter a settling basin which would help to
settle out any heavy suspended material. It would
then fall over a weir through some grates, and then
thru a submerged orifice. The crifice would allow
any flocating debris which may have fallen from the
mining timbers, etc. to continue to float or be
caught on the grate and kept from City's system.
From here the water would flow into the City's
l4a-inch supply line which ultimately supplies the
Empire Water Storage Tank. Hydraullically, the
existing intake set up is more than adegquate to
handle the flow, but it iIs more susceptible to
clogging by debris.

General Mine Repair and Maintenance: As mine water

sources are highly susceptible to caving problems and
debris, we feel some of the most important measures
that can be undertaken in the mine to protect the
continuity of the flow would be:

1.

To repair and replace rotten lagging to allow
speedy access of maintenance people into the mine
at any time.

All caved areas should be mucked out as soon as
possible, or as soon as they are discovered, such
that they do not build up and possibly dam off or
impede the flow.

A regular inspection and maintenance schedule
should be followed to assure that the tunnel andg
its water socurce facilities are in acceptable
condition.
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I. Introducticon

 Over the last two or three years, the flow in the Judge Anchor
Tunnel varies from 1,200 gpm during the high flow periocd of May,
June and July, to 500 gpm during the low {low period ¢f March
and April. However, during heavy mining activity utilizing
dewat:ring pumps, the water discharge has teen as high as 4.0 to
4.5 cfs.

II. Observations and Probleméf

On the day we were in the tunnel, Rich Martinez indicated that
the flow looked normal to him for this time of the year. The
flow was estimated at approximately 600 to 800 gallons per
minute. The following is a list of problems which we
encountered as we went from the portal of the tunnel back to the
" main headwaters of the Judge Anchor source. To clarify the
problem areas, we have included a location map, listed as
Exhibit "A", with this report. The problem areas are lettered
in correspondence with the lettered paragraphs.

R. Entrance Conditions: Just inside the locked steel gate
at the portal of the mine are the twa intake pipes
which feed the Empire Canyon Water Tank. These pipes
are both ten-inch diameter PVC Class 150 .pipes.
According to Rich Martiriez and Bob Lashier, the City
has had considerable problems over the years in keeping
these pipes open, clear of floating wood debris and
small rock fragments that move down the ditch within
the tunnel during high flows. We estimated that the
intake pipes are installed at a slope of about 1l
percent. If this is the case, they would be capable of
over 2,500 gpm. This is well in excess of any known
historic peak flows. The clogging problem still exists
and should be resolved immediately.

B. General Mine Repair and Maintenance: Throughout the
tunnel we noticed that there were numerous areas where
lagging (the plank which one walks on as he goes
through the Tunnel) was missing or was rotten and
unsafe to walk on. In general, most of the sills
(wooden rail tles) appeared to be in good shape, as
well as most of the sets (vertical supports) and lacing
(horizontal top and side supports), which are used for
shoring in areas of frequent caving action.
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Judge Anchor Tunnel
water Flow Investigation
April 9, 1982

Page §

Iv. Additional Recommendations

A.

Welr Water Measurement Program: A series of V-notch
welrs properly located from the portal of the tunnel up
to the very headwaters should be set up to better
detect whether or not the City is gaining or losing
water throughout the tunnel. A weir program could be
undertaken for minor cost, and it would give some
indication as to which sections should be piped and
which ones should not.

Existing Noranda Pumps: Efforts might be directed
toward asking for and gaining permission to use the
existing Noranda pumps, which pump water from the 900
level of the Daly west Tunnel to the 750 level (the
Judge Anchor Tunnel level feeding the City's supply
lines). According to Rich Martinez, this pump system
could provide water through most of the summer and
could help augment the base flow in the Judge Tunnel as
it decreases through the summer. If this source is to
be used, we will have to contact Mine officials to
determine status and usability of the pumps in the
shaft as well as flow capabilities of the pumps. Water
gquality would need to be checked, too. Some
determination of power costs for running the pumps
could be made at that time.

L4

V. Conclusions

There are essentially three areas where significant water is
being lost. They again are:

l.
2.
3.

The Judge Shaft 100 gpm o
1275 Tunnel Stopes 50 gpm o
1275 Tunnel Cave-ins at old

water tunnel 25 gpm

Approximate total loss 175 gpm

If the present flow is on the order of 600 gallons per minute,
then approximately 25 to 30 percent of the flow is belng lost
due tgo poor maintenance. .



Judge Anchor Tunnel
water Flow Investigation
April 9, 1982

Page 3

G.

III.

where it is backing up the flow coming from the
headwaters approximately 1 and 1/2 feet. The sets and
lacing in this area have failed.

Water Lost Down Stope at Junction of No. 1275 Tunnel

and New Water lunnel: 1he backing up of the water at

the No. 9 fault is causing a considerable amount of
water loss at the junction of the new water tunnel and.
the 1275 tunnel. The backed water is seeping down an
old stoped out area. It was hard to measure the flow
that was being lost, but we could hear the water
running through the rocks and on down into the stope.
The estimated water loss is on the osrder of 30 to SO
gallons per minute. However, it would be hard to tell
without making measurements above and below the stoped
out area with V-notched welrs.

Cave<In Areas at Junction of No. 1275 Tupnel and Q0ld

Water tunnel: 1he next problem area we encountered was

at the junction of the No. 1275 tunnel and the old
water tunnel. 1In this area there are two very
substantial caves, the first of which we were able to
climb through. This cave-in just below the old water
tunnel junction had dammed the water another 1 and 1/2
feet and was sending some of the water down.the ocld
water tunnel. It was definitely impeding the flow.
There was another cave-in in the 1275 tunnel just above
the old water tunneli junction, which is even worse and
almost impassable. We did not feel it necessary to go
beyond that point and did not attempt to get through
this second caved area.

Recommendations

The following are our reccmmendations for possible solutions ta
the above problems in an effort to help increase the flow in the
Judge Tunnel, as well as ensure that the flow is not impeded
with future cave-ins.

A.

Entrance Conditions: The two ten-inch pipes, being
telatively small in diameter, are somewhat susceptible
to more frequent clogging and at times may become so
ciocgged that water is wasted and runs over the tracks
and out of the portal without being diverted intg the
City's water supply. We feel to correct this problem,
the following work could be campleted:
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Page 5

c.

First Cave-In: The cave near the 1,000 to 1,500 foot
station should be mucked out as soon as possible as it
could continue to grow. Additional sets and lacing
should be installed to help protect this area from
future caving.

Judge Shaft: At the Judge Shaft there appears to be

approximately 100 gallons per minute being lost. we
feel that a collection "funnel™ could be constructed
using sheet metal and support bracing. This will
ultimately direct the water away from the shaft and
into the Judge Tunnel supply system. This is presently
one of the major sources of water loss.

0ld water Tunnel: No improvements are recommended.

No. 9 Cave-In Area: The No. 9 fault should most

certainly be mucked out. We feel that since the No. 9
fault is continually moving, extra strong sets in the
form of yielding arched sets and lacing constructed of
steel should be installed in this area. The existing
wooden sets and lacing have already failed and are only
six to eight years o0ld. Ancther measure that we feel
would be very worthwhile taking in this area to protect
the supply from the continual caving action would be to
place approximately a 30 to 50 foot length of lé«inch
steel casing pipe in the channel to allow free flow of
the water at all times past the No. 9 fault caving

-areas. At a 1 percent slope, the lé-inch diameter pipe

would have a capacity of 7.5 cfs.

Water Loss Down Stope at Junctign of Na. 1275 Tunnel

and New Water lunneiL: 1his area should be piped for a

length of approximately 100 feet. This would guard
against any water loss due to caving in the No. 9 fault
area. This pipe also should be a minimum of 16 inches

in diameter.

Cave- In Areas at Junction of 1275 Tunnel and 0ld Water
Junnel: 1nis area needs mucking out and possibly the

Teplacement of some sets and lacing. This area seems

to be in the black shale formation similar to the area
near the portal. Although the water eventually finds
its way through the shale, the caving is impeding the
flow and causing some water in the backed pools to seep
into bedrock fractures and be lost to the City.
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The following immediate measures should be taken to improve and
maintain the CIty's source of supply in the Judge Tunnel:

l.

2.
3.

4.

Repair all lagging and other.broken mine timbers such
that the tunnel is safe and ready for rapid access for

. maintenance purpcses.

Muck ocut all caved areas.

Construct the callection funnel in the Judge Shaft to
direct that pipe into the main tunnel system.

Construct steel sets in the No. 9 fault ares.

See enclosed Opinion of Probable Construction Costs for an
estimate of repair costs magnitude.
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ITEM DESCRIPTION QUANTITY UNIT PRICE TOTAL COST

8. Cave-ins at 1275 and old
water tunnel

a. Mucking Job L.S. 3,000.00
b. Wood set replacement 20 L.F. 1,000.00 - 20,000.00
9. Weir water measurement pfogram 6 each 500.00 3,000.00

Total Construction Cost $ 98,000.00

gngineering Services 6,000.00
Total Project Cost $104,000.00

NOTES: 1. All items are furnished and installed.
2. Item prices are based upon estimated 1982 construction costs.

3. Since the Engineer has no control over competitive bidding or

- market conditions, his opinion of probable construction costs
provided for herein is made on the basis of his judgement as an
Engineer familiar with the construction industry. " However, the
Engineer cannot and does not guarantee that proposals, bids or the
construction costs will not vary from opinions of probable cost
prepared by him. '

Prepared by:
Checked by:
Dept. Head:

FCD:mlb
(S? BOOK II/JudghncPCE)
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JUDGE ANCHOR TUNNEL
CITY WATER SOURCE

Opinion of Probable Costs
for Maintenance and Improvement

April 7, 1982

ITeM DESCRIPTION QUANTITY UNIT PRICE

TOTAL COST

1. Entrance condition improvements
including 75 L.F. of lé-inch
diameter steel intake pipe
with a new concrete collection
box with locking lid Job L.S.

2. General mine repair and
maintenance, mainly lagging
repair and cdebris cleanup--
approximately 500 feet of
lagging , Job L.S.

3. First cave-in muck out and set
repair 10 L.F. 1,000.00

4, Judge Shaft collection funnel
construction with sheet metal
and timber bracing Job L.S.

5. 0ld water tunnel (no repairs
reccmmended)

6. No. 9 Fault cave-in area:
a. Muck out Jeb L.S.
b. Wood set replacement 15 L.F. 2,000.00
c. lé-inch diameter steel
casing pipe 30 L.F. 50.00

7. Water loss to stope at 1275

and new water tunnels
16-inch diameter stael pipe 100 L.F. 50.00
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7,500.00

10,000.00

10,000.00
0=
1,000.00

30,000.00
1,500.00
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A=5 UTAH STATE DEPARTMENT OF HEALTH
REQUIREMENTS FOR APPROVALS

Introduction
Letter from Burearu of Public water Supplies
State of Utah Public Orinking Water Regulations
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A-5
UTAH STATE DEPARTMENT OF HEALTH
REQUIREMENTS FOR APPROVALS

Introduction

In December, 1974, Congress passed PL93-523, the "Safe Drinking
Water Act,® which empowered the United States Environmental
Protection Agency and the State of Utah with the authority to
control public drinking water systems in Utah.

The Bureau of Public wWater Supplies in the Division of
Environmental Health administers regulations governing the
design, construction, and operation of public drinking water
systems in Utah. Their recently adopted regulations incorporate
all appropriate Federal regulations and any additional
requirements deemed necessary by the Utah éafe.orinking Water
Committee.

The following letter ocutlines the history and authority of the

Utah State drinking water program and the Bureau of Public Water
Supplies. Also included is the cover sheet for the Public

Drinking Water Regulations, with which Utah administers its
State authority over public water systems.
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Mr. Jeff Heden
Page 2
May 28, 1982

The Comittee, which is comprised of 11 members, appointed by the Governor,
is essentially the body which adopts and enforces regulations governing the
design, construction, and operation of drinking water systems in the State.
The Act passed by the State Legislature, in conjunction with the regulations
adopted by the Utah Safe Drinking Water Committee, permitted the State to
obtain "primacy" for the Federal Act in February of 1980.

Regulations governing the design, construction, and operation of public
drinking water systems in Utah are now found in the State of Utah Public
Drinking Water Regulations which was originally adopted by the Utah Safe
Drinking Water Committee on October 18, 1979. These regulations incorporate
all appropriate Federal regulations and additional requirements as deemed
necessary by the Utah Safe Drinking Water Committee. Revisions were made
to the original regulations on August 28, 1980 and June 25, 1981 in accord-
;nce with Utah's rulemaking Taws and procedures which include holding public
earings.

The éureau of Public Water Supplies in the Division of Environmental Health
administers these regulations.

If you need any further information in this regard, please contact me.

Sincerely,

j Tim A. Pine, P.E.
Public Health Engineer
Bureau of Public Water Supplies

bip
cc: Summit County Health Department
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MM Matheson STATE OF UTAH

G DEPARTMENT OF HEALTH

DIVISION OF ENVIRONMENTAL HEALTH
150 West North Tempie. P.O. Box 2500, Sait Lake City, Utah 84110.2500

Atvin E. Rickers, Director
Room 474 8Q1.533-8121

el May 28, 1982
A .-.'.m‘:n. M.D.. Dr.B.H. §33-4207

Exerutive Drrector
801-533-6111

Dlw.!;lious Jeff Heden -
mey Heakth Sermces J. J. Johnson and Associates
Heauh Sermces Park Meadows Plaza
i Park City, Utah 84060
OFFICES

ranve Serxes )
invey Feaith Nersmg Dear Mr. Heden:

‘ement Plonamg
 Exammer .
fecith Labaratory R e:

History of State Drinking
Water Program

Per your request, we hereby outline the development of the State's
Public Drinking Water Regulations.

The involvement of the State Health Department in overseeing public
drinking water supplies specifically goes back to 1953 and earlier
under general health laws. Section 26.15.5 of the Utah Code at
that time empowered the Board of Health to establish regulations
governing the design and construction of public drinking water
systems. The adopted regulations and standards essentially used

as criteria were the Ten States Standards and the Public Health
Service Standards.

On December 16, 1974 Congress passed PL93-523, referred to as the
*Safe Drinking Water Act”. This act empowered the United States
EPA to establish requlations with respect to the delivery of safe
drinking water in the United States. This act also permitted
states to assume primary responsibility for enforcing the Federal
regulations if they met certain minimum requirements. This
assumption of primary enforcement responsibility is referred to
as "Primacy”.

Under the authority of the Safe Drinking Water Act, the United
States EPA published in the Federal Register of December 24, 1875,
the National Interim Primary Drinking Water Regulations. These
regulations established maximum contaminant levels, sampling
frequencies, reporting and record keeping requirements (various
amendments and additions to these have been added since).

In aorder to obtain primacy for the enforcement of the Federal
drinking water regulations, the Utah Legislature in 1979 passed

the Utah Safe DOrinking Water Act. Among the major provisions of
the Act was the formation of the Utah Safe Drinking Water Committee.
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3.2 Secondary Drinking Water Regulations
3.3 Unmonitored Contaminants
3.4 Definitions

4. MONITORING, TREATMENT, REPORTING AND RECORD KEEPING

4.0 General

4.1 Exemptions from Monitoring Requirements

4.2 Approved Laboratories and Acceptable Analytical
- Methods

4.3 Monitoring of Water Quality

4.4 - Reporting Test Results

4.5 Record Maintenance

4.6 Definitions

PART II - DESIGN AND CONSTRUCTION STANDARDS

5. QUANTITY REQUIREMENTS

5.0 General
5.1 Community Water Systems
5.2 NonrCommunity Water Systems

6. SOURCE DEVELOPMENT.

6.0 General

6.1 Surface Water

6.2 Ground Water - Wells

6.3 Ground Water - Springs ’

-

7. DISINFECTION

7.0 General

7.1 Siting

7.2 Chlorination

7.3 Iodination

7.4 Ozonation

7.5 - Jitraviolet Light
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8. CONVENTIONAL COMPLETE TREATMENT

8.9 General

8.1 Plant Siting

8.2 Plant Capacity and Reliability Assurance
8.3 Color Coding and Pipe Marking

8.4 Diversion Structures and Pretreatment
8.5 Chemical Addition

8.8 Mixing

8.7 Sedimentation

8.8 Solids Contact Unit

8.9 Filtration

8.10 In-Plant Finished Water Storage

8.11 Miscellaneous Plant Facilities

8.12 Operation and Maintenance Manuals
8.13 Safety

8.14 Disinfection Prior to Use

8.15 Disposal of Treatment Plant Waste

8, MISCELLANEOUS TREATMENT

9.0 General

9.1 ~ Deionization

8.2 Fluoridation

9.3 Direct Filtration

9.4 Taste and’ Odor Control

9.5 Softening

9.6 Stabilization

9.7 Iron and Manganese Control

9.8 Aeration

9.9 New Water Treatment Processes or Equipment

10. POUMPING FACILITIES

10.0 General

10.1 Location

10.2 Pumping Stations

10.3 Pumps

10.4 In-Line Booster Pumps
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10.5
10.6
10.7
1n.8

Automatic and Remote Controiled Stations
Appurtenances

Hydropneumatic Systems

Disinfection

11, WATER STORAGE

11.0
11.1
11.2
11.3
11.4

General

Sizing

Location of Reservoirs
Design '
Disinfection

12, DISTRIBUTION SYSTEM

12.0
12.1
12.2

12.3.

12.4
12.5
12.6
12.7

Water Main Design

Materials

Separation of Water Mains and Sewers

Air Relief Valves: Valve, Meter and Blow-off Chambers
Installation of Water Mains

- Cross Connections and Interconnections

Water Hauling
Service Connections and Plumbing
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R-6 WATER USE AT VAIL, COLORADO, 1971-1973
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A-§
WATER USE AT VAIL, COLORADQ, 1971-1573%

Annual

' Use
Item Jan Feb Mar Apr May Jdun Jul Aug Sep Oct Nov Dec (gped)
Percent , ' :
Occupancy S0 90 0} 75 45 ] 70 70 80 S0 75 100 73
1971
Estimated
Occupancy(¥X) 57 57 57 43 28 38 a4 44 38 37 55 74 48
Tatal
Use (MG) 18.5 18.0 23.5 18.5 12.5 20.0 30.0 29.0 17.0 l4.0 16.5 21.0 238
Daily ‘
Use (gped) 105 113 133 143 laa 175 220 213 149 122 100 92 136
1972
Estimated : .
Occupancy(%) 66 &6 &6 55 33 &4 52 52 44 3% 59 78 54
Total ' o
Use (MG) 18.5 19.5 21.5 13.5 15.5 23.0 35.5 26.5 16.5 ‘12.0 24.5 27.5 254
Daily
Use (gpcd) S0 102 105 82 152 178 220 184 125 99 138 1lla 129
1873
Estimated
Occqpancy(%) 70 70 70 58 35 a7 55 55 47 45 67 S0 59
Total _
Use (MG) 24,9 2.2 24.4 14,2 9.1 17.1 28.84 32.1 28.9 15.6 l4.9 25.4 283
Daily |

Use {gped) 115 113 112 82 8 121 155 188 191 112 74 91 118

1971 -1973

Average

Daily Use

(gpcd) 103 109 117 102 127 157 198 188 155 111 10a 99 128

* Reprint of Table 3, Reference 16 in Appendix 7, List of References.
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